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A considerable portion of environmental damage is rooted in unsustainable behavior 
(Schultz, 2014), which presents opportunities for behavioral and social scientific study. The 
negative environmental and health outcomes of energy emissions (Asensio & Delmas, 2015) and 
water scarcity (Mazdiyasni & AghaKouchak, 2015) are specifically problematic. Energy and 
water consumption in the United States are of particular interest given the nation’s leading role 
in the global consumption of these resources. Despite how necessary promoting energy and 
water conservation is in the United States, it is challenging partly due to perceptions and 
psychological barriers about consumption that may be addressed with theory-guided campaign 
design (see Petersen et al., 2015). The current dissertation turned to communication theory to 
help create strategic energy and water conservation messages, thus advancing communication 
theory and environmental communication practice.  
Among the guiding theories available to communication scholars and environmental 
communication practitioners, Brehm’s (1996) psychological reactance theory (PRT) is 
particularly useful for explaining message failure and for guiding strategic message design. 
Particularly, PRT (Brehm, 1966) can explain how persuasive communication may fail at gaining 
compliance (e.g., Dillard & Shen, 2005; LaVoie, Quick, Riles, & Lambert, 2017; Quick & 
Considine, 2008), a desirable outcome in behavior change promotion. The current dissertation 
relied on the propositions of PRT to (a) test the impact of forceful language in two environmental 
contexts, (b) explore the role of unique source features in relation to freedom threat perceptions, 
and (c) investigate the moderating role of reactance proneness and issue involvement as 
individual difference variables involved in freedom threat appraisal. 
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 A 2 (language: forceful, non-forceful) X 3 (source: Environmental Protection Agency 
[EPA], Institute for Sustainability, Energy and Environment [ISEE], student) between-subjects 
pretest-posttest, delayed-posttest control group experimental design was used to investigate the 
proposed relationships across the two environmental contexts. Students were randomly exposed 
to one of twelve experimental conditions, or to one of two control conditions in a controlled 
computer laboratory experiment, with an emailed follow-up. Results revealed partial support for 
the main model across topics. Specifically, a positive relationship between forceful language and 
freedom threat perceptions was supported across contexts. Among the relationships proposed 
between source features and freedom threat perceptions, only a negative relationship between 
source domineeringness and freedom threat perceptions was significant in the context of energy 
conservation. Across contexts, reactance was negatively associated with favorable attitudes 
towards conservation, which were positively associated with intentions to conserve. A test of 
delayed effects revealed a small yet significant decay in attitudes towards conservation. No 
significant delayed changes in intentions to conserve were observed for either context. 
Amid the interactions proposed among forceful language, source features, and individual 
difference variables (i.e., reactance proneness, issue involvement), three significant interactions 
were revealed. First, within the context of water conservation, an unexpected interaction between 
forceful language and source expertise on freedom threat perceptions was observed. Second, 
within the context of energy conservation, a source domineeringness by reactance proneness 
interaction on freedom threat perceptions was revealed. Third, a source domineeringness by issue 
involvement interaction on freedom threat perceptions was observed within the context of water 
conservation. Finally, tests of the relationship between vested interest theory components and 
issue involvement revealed that the salience of energy emissions and water scarcity were 
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consistently associated with issue involvement in energy and water conservation, respectively. 
Theoretical implications for PRT were discussed, and the practical outcomes of this work were 
outlined. Finally, the limitations of the current dissertation were highlighted with an eye toward 
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CHAPTER I: INTRODUCTION 
Currently, a substantial portion of environmental harm is anthropogenic (Schultz, 2014), 
and it is thus, an opportunity and a duty for behavioral and social scientists to respond to this 
problem. The current dissertation sought to address a need in environmental sustainability by 
examining message and source factors that could affect the promotion of energy and water 
conservation. Specifically, this dissertation sought to address how individuals respond to 
messages prompting them to conserve two of the most essential yet overconsumed resources in 
daily life – energy and water – to guide strategic message design. With this aim in mind, energy 
and water consumption are discussed next.  
Contributing to life-threatening conditions such as cancer, asthma, and a host of 
respiratory complications, few processes are as harmful to air quality as energy generation in the 
form of electricity (Asensio & Delmas, 2015). On a global level, the United States is the second 
major energy consumer and emitter, responsible for consuming 18 percent of the world’s share 
of energy (United States Energy Information Administration, 2016), and accountable for 
emitting 15 percent of the world’s total carbon dioxide emissions (Boden, Marland, & Andres, 
2017). On an individual level, one-fifth of the nation's total energy use and carbon dioxide 
emissions are attributed to residential energy consumption alone (United States Energy 
Information Administration, 2015). Additionally, the United States per capita carbon footprint 
(i.e., an individual measure of greenhouse gas emissions) triples the world’s average per capita 
carbon footprint (The World Bank, 2017). Given its impact on a global and individual scale, the 
environmental impact of the United States deserves attention. 
Looking to propose risk mitigation strategies rooted in unsustainable energy 
consumption, industry and public health experts have joined forces to bring attention to the 
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deleterious environmental health consequences of over-consumption. A recent report by the 
American Council for an Energy Efficient Economy (ACEE) and the Physicians for Social 
Responsibility (PSR) suggested that decreasing the consumption of electricity by 15 percent 
would prevent the death of six individuals per day, save $20 billion in annual health costs, and 
reduce about 30,000 asthma attacks per year (see report, Hayes & Kubes, 2018). Despite 
warnings, the harm caused by energy emissions remains elusive in the United States, perhaps due 
to a perceived distance with the health consequences of emissions. Currently, only 8.6 percent of 
the United States’ population is exposed to air pollution compared to China’s population 
(100.0% exposure) and the European Union’s population (85.5% exposure, National Research 
Council, 2010). As the second global emitter facing comparably minimal health repercussions, 
the United States is aptly situated to prevent the consequences of energy emissions by conserving 
energy while experiencing relatively minimal harm. However, with much of the nation removed 
from the harmful effects of energy emissions, promoting energy curtailment requires strategic 
communication.  
Compared to energy conservation, water conservation is less studied in the United States, 
yet no less urgent (Kelly, 2015). The World Health Organization (WHO) considers potable water 
to be indispensable to human health, a fundamental right, and a key component of public health 
policy (WHO, 2011). Simply put, humans cannot survive without water, and as of yet, there is no 
replacement for clean, potable water. Most individuals need no less than five gallons of water per 
day for basic consumption, personal hygiene, food, sanitation (WHO, 2016) and essential bodily 
functions, like temperature regulation and metabolism (United States Department of the Interior, 
2016). Despite the importance of preserving the supply of potable water that satisfy essential 
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human needs, our current global consumption is increasingly unsustainable (de Miranda Coelho, 
Gouveia, de Souza, Milfont, & Barros, 2016).  
Water use in the United States exceeds basic needs. The typical American four-member 
household is estimated to use almost 300 gallons of water daily; about 70 percent used inside the 
home (Environmental Protection Agency [EPA], 2017). Compared to the less tangible presence 
of energy emissions, water scarcity in the United States is evident, and potable water is 
increasingly expensive. Droughts have increased in duration and intensity (Mazdiyasni & 
AghaKouchak, 2015), and water scarcity is increasingly widespread. In the next decade, 40 
states are expected to experience human-produced scarcity, stemming from poor planning and 
population increase (United States Government Accountability Office, 2014). Once a guaranteed 
commodity, water is increasingly becoming a financial burden. Mack and Wrase (2017) found 
that the number of U. S. households unable to afford their water bills will grow from 11.9 
percent to 35.5 percent in the next five years, with many of these households facing crippling 
socioeconomic and healthcare disparities. For example, it is estimated that Georgia households 
will soon pay monthly water bills above $300, which is unaffordable for households earning 
below the median income (Mack & Wrase, 2017). The once-held notion that water is cheap and 
plentiful in the United States is being challenged. As with energy, promoting water conservation 
might require strategic promotion. 
Concerned with sustainable energy and water consumption, government agencies and 
corporations have addressed market conservation needs by offering products that facilitate 
conservation without the need for mindful behavior change. Efficient conservation technology, 
such as EnergyStar lightbulbs (EPA, n.d.-a) and WaterSense showerheads (EPA, 2016), offers to 
bypass the need for mindful human behavior by replacing it with technological defaults. For 
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example, WaterSense showerheads promise automatic savings of half a gallon per minute (GPM) 
compared to conventional showerheads, and Energy Star lightbulbs produce considerably less 
heat and are more durable than traditional incandescent lightbulbs. The argument in favor of 
efficiency presumes that with technology there is little need for individuals to consistently 
behave in desirable ways (i.e., to reduce shower time, switch the lights off). This argument is not 
altogether flawed but may be unrealistic support for efficient technology. 
Despite an initial enthusiasm with efficiency, years of experience with efficient 
technology have proven that technology alone is an ineffective strategy to achieve energy and 
water conservation. Over the past years, efficient technology has resulted in an over-reliance on 
technological settings which are financially inaccessible, unscalable, and disappointing from a 
consumer use perspective (Olmstead & Stavins, 2009). Despite how marketable mindless 
conservation may be, in practice, energy and water efficiency have delivered unprecedented 
rebound effects (Olmstead & Stavins, 2009), known as Jevon’s paradox (Alcott, 2005; Polimeni, 
Mayumi, Giampietro, & Alcott, 2015). Given the insufficiency of efficient technologies as 
standalone conservation solutions, experts routinely propose coupling technological solutions 
with policy enforcement and behavior change promotion (see Dietz, Gardner, Gilligan, Stern, & 
Vandenbergh, 2009). To complement technological efficiency, experts rely on demand-side 
strategies (Dascher, Kang, & Hustvedt, 2014), non-price-oriented strategies (e.g., education and 
promotion, Kenney, Goemans, Klein, Lowrey, & Reidy, 2008), and theory-driven strategies to 
predict and prompt behavior change (e.g., Asensio & Delmas, 2015, 2016; Gillingham & 
Palmery, 2014; Petersen et al., 2015). Among the tools used to promote conservation, 
communication is particularly effective at engaging even the least motivated audiences (e.g., 
campus student residents, Petersen et al., 2015). Looking to aid conservation promotion, the 
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current dissertation used theory to guide the design of strategic energy and water conservation 
messages, simultaneously advancing communication theory and environmental communication 
practice. With this plan in mind, the following section describes the expected contributions of 
this study.  
Theoretical and Practical Contributions 
Historically, the study of forceful language and source features has been nearly absent 
from environmental communication scholarship despite their common appearance in 
environmental messages (Stern, 1992). Over the past decades, PRT has been a fruitful theory for 
explaining why certain message features may fail at gaining compliance if they threaten 
individuals’ freedom to act (e.g., Dillard & Shen, 2005; LaVoie, Quick, Riles, & Lambert, 2017; 
Quick & Considine, 2008), but source features have been comparably absent from PRT research. 
Using energy and water conservation as contexts, the current dissertation used PRT to examine 
message and source effects, thus extending behavior change theory and environmental 
communication practice in three principal ways.  
The first contribution of this dissertation involved a contextualization of PRT (Brehm, 
1966) in the realm of energy and water conservation with a test of the effects of forceful 
language on freedom threat perceptions. Recent research has obtained support for some of the 
assumptions of PRT in the conservation context through a variety of approaches and measures 
(Bessarabova, Fink, & Turner, 2013; Bessarabova, Miller, & Russell, 2017; Reynolds-Tylus, 
Martinez Gonzalez, & Quick, 2018; Roubroeks, Ham, & Midden, 2011); however, forceful 
language has been a feature especially neglected by research in water conservation. The current 
dissertation sought to build on PRT in both energy and water conservation. The second 
contribution of this dissertation was an exploration of source effects on freedom threat 
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perceptions. Given that environmental messages are consistently delivered by or associated with 
a source (e.g., a government agency, nonprofit organizations, etc.), either because a source is the 
de facto authority on the topic or due to some strategic quality inherent in the source, this 
dissertation examined the effects of source trustworthiness, source expertise, and source 
domineeringness on freedom threat perceptions. Finally, the third contribution of this dissertation 
involved a test of moderators proposed to interact with message and source features modifying 
their effects on freedom threat perceptions. Adding nuance to our understanding of freedom 
threat appraisal and message processing, interactions with reactance proneness and issue 
involvement were examined for their potential to help explain the role of individual differences 
in response to energy and water conservation messages. The following paragraphs provide a 
detailed account of the rationale behind each contribution. 
Contribution 1. A primary contribution of this dissertation was to place PRT in the 
context of energy and water conservation by looking at the effects of forceful language on 
freedom threat perceptions. Given the inherently restrictive nature of energy and water 
curtailment recommendations (e.g., don’t waste energy, use less water), conservation messages 
are particularly vulnerable to failure. PRT (Brehm, 1966; Brehm & Brehm, 1981) proposes a 
theoretical explanation for why curtailment messages may fail at gaining compliance, as well as 
a validated operationalization for measuring reactance and its outcomes (see Quick, Shen, & 
Dillard, 2013). Even though PRT is underexplored in the realm of environmental communication 
(with the exception of Bessarabova et al., 2013; Bessarabova et al., 2017; Reynolds-Tylus et al., 
2018; Roubroeks et al., 2011), PRT is an established theory predicting message failure and 
explaining maladaptive outcomes in other communication contexts (e.g., health communication, 
Quick et al., 2013; Rains, 2013). Given these affordances, the current dissertation argues that 
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conservation messages stand a higher chance of success when guided by PRT principles because 
they can be strategically crafted to mitigate reactance and its maladaptive outcomes (e.g., 
boomerang effects and source derogation, Rains, 2013). 
Contribution 2. The second contribution of the current dissertation was an examination 
of the role of source trustworthiness, source expertise, and source domineeringness with forceful 
language on freedom threat perceptions. Conservation messages are often delivered by 
influential authorities like the EPA or specialized institutions like the University of Illinois’ 
Institute for Sustainability, Energy, and Environment (ISEE), making source effects critical to 
message design and delivery. Indeed, source features are essential to message delivery and 
compliance-gaining (Costanzo, Archer, Aronson, & Pettigrew, 1986; Stern, 1992; Syme, 
Nancarrow, & Seligman, 2000). Certain source features affect message processing (O' Keefe, 
2012; Petty & Cacioppo, 1986b), and the choice of source for a message can serve as a 
persuasive argument that facilitates decision-making (Cooper, Blackman, & Keller, 2015). 
Despite the clear implications and affordances of looking at source features, they are seldom 
studied in relation to psychological reactance (with the exception of Ghazali, Ham, Barakova, & 
Markopoulos, 2018; Silvia, 2005; Song, McComas, & Schuler, 2018). By examining source 
features in combination with PRT, this dissertation provides an ecologically valid understanding 
of message and source effects to guide future environmental message design.  
Contribution 3. The third and final contribution of this dissertation involved exploring 
two crucial individual difference variables proposed to interact with forceful language and source 
features to predict freedom threat perceptions: reactance proneness and issue involvement. 
Reactance proneness is an individual propensity to value autonomy and experience heightened 
reactance (Brehm & Brehm, 1981; Lienemann & Siegel, 2016; Steindl, Jonas, Sittenthaler, 
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Traut-Mattausch, & Greenberg, 2015). Issue involvement is one’s perception of personal 
relevance regarding an issue and is a known message processing variable (Petty & Cacioppo, 
1979). Both variables are key to understanding message processing and the experience of 
reactance at the individual level. Whereas reactance proneness may explain freedom threat 
perceptions beyond the situational (Brehm & Brehm, 1981), issue involvement is compatible 
with a fundamental principle of PRT which stipulates that the reactance experienced will be 
proportional to the perceived relevance of the issue (Brehm, 1966; Brehm & Brehm, 1981). 
Given their explanatory potential as individual difference variables, the current dissertation 
tested reactance proneness and issue involvement as moderators of freedom threat perceptions to 
offer a nuanced view of freedom threat appraisal upon exposure to energy and water 
conservation messages. Additionally, the relationship between issue involvement and vested 
interest was explored to further understand the nature of issue involvement and to offer practical 
message tailoring guidance.  
Conclusion 
Because forceful language and source features in environmental messages may cause 
them to fail at promoting environmental conservation behaviors, this dissertation turned to PRT 
(Brehm, 1966) to examine how individuals respond to forceful language and source features 
depending on their proneness to experience reactance and their issue involvement in 
conservation. PRT is instrumental for understanding why persuasive campaign messages may 
fail to produce the desired outcomes (Hornik, Jacobsohn, Orwin, Piesse, & Kalton, 2008; 
Ringold, 2002) and may help explain how freedom threatening messages are processed, as well 
as the role of the source features in freedom threat appraisal. The following chapters elaborate on 
the theory, methods, and results of this dissertation. Specifically, chapter 2 describes conceptual 
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basis of PRT, the operationalization and measurement of its theoretical constructs, previous 
research, and outlines the hypotheses and research questions. Chapter 3 describes the method and 
procedure of the current investigation complete with a description of the pilot study, the 
recruitment and survey procedures, the data collection and cleaning procedure, a description of 
participants and messages, as well as a review of the measures utilized in the survey. Chapter 4 
reports on the pilot study, data screening, and the results of hypothesis-testing, including the 
structural model analysis and difference tests. Finally, chapter 5 presents a discussion of the 
results, the theoretical and practical implications of these findings, as well as the limitations and 
future research directions originating from this work. 
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CHAPTER II: HYPOTHESES AND RESEARCH QUESTIONS 
The emergence of nationwide (Energy Star and WaterSense, Environmental Protection 
Agency, n.d.-a, n.d.-f), local (Denver Water, 2018; Indiana State Department of Health, n.d.; 
Save Our Water, 2015), and institutional (Campus Conservation Nationals, 2017; Institute for 
Sustainability, Energy, and Environment, n.d.-b) energy and water conservation campaigns 
reflect an increased concern with environmental resource conservation in the past decades. These 
campaigns serve to educate and promote conservation behavior (e.g., Energy Conservation 
Incentive Program, University of Illinois Facilities & Services, n.d.), as well as to incentivize the 
use of efficient technology (Environmental Protection Agency, n.d.-e). Despite a growing focus 
on conservation and the frequent deployment of conservation campaigns in the United States, 
research evaluating the effectiveness of conservation campaigns is dated (Abrahamse, Steg, 
Vlek, & Rothengatter, 2005; Berk, Schulman, McKeever, & Freeman, 1993; Hamilton, 1985; 
McKenzie-Mohr, 1994; Syme et al., 2000; Weiss & Tschirhart, 1994), and the recent research 
available is absent in the field of environmental communication (Dixon, Deline, McComas, 
Chambliss, & Hoffmann, 2014; Katz, Grinstein, Kronrod, & Nisan, 2016). A close examination 
of conservation campaigns is appropriate and timely. 
In the realm of persuasive communication, theory-guided campaigns tend to have a 
higher chance of meeting their objectives and goals (Andreasen, 2018; Hornik, 2002; Maibach, 
1993; Maibach & Parrott, 1995). Indeed, it is quite common for governmental organizations and 
educational institutions to use social scientific theories to guide and evaluate the success of 
conservation programs and campaigns (e.g., the theory of planned behavior, see Petersen et al., 
2015). By deconstructing theory-driven approaches to attitude and behavior change, 
communication researchers can identify novel tools for strategic promotion and for preventing 
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resistance to promotion (Osbaldiston & Schott, 2012; Petersen et al., 2015). By exploring the 
potential for Brehm’s (1966) PRT to guide the design of strategic energy and water conservation 
messages, this dissertation sought to add to the repertoire of theory-driven tools utilized to 
promote conservation. The following paragraphs provide a conceptual overview of PRT 
complete with a description of its theoretical constructs and fundamental principles. Once a 
conceptual basis of PRT is established, a detailed account of the theory’s operationalization and 
measurement of critical constructs is provided. Finally, previous PRT research is reviewed to 
provide background for the proposed hypotheses and research questions. The hypotheses and 
research questions proposed by this dissertation will be unraveled as PRT is explained. 
Psychological Reactance Theory 
PRT (Brehm, 1966) posits that persuasive messages may be ineffective at gaining 
compliance and result in undesirable outcomes if they threaten individuals’ freedom of thought 
or action. Over the past decades, PRT researchers developed the theory by testing how 
individuals respond to freedom threats, how they protect their freedom, and how they re-
establish their freedom once it is removed or threatened (see Brehm & Brehm, 1981; Quick, 
Dillard, & Shen 2013; Rains, 2013). Fundamentally, PRT assumes that for reactance to be 
experienced, individuals must perceive themselves as capable of performing the freedom under 
threat (i.e., they must feel free to consume energy or water). According to Quick and colleagues 
(2013), among many sources of threat possible, persuasive communication may threaten 
individuals’ perceived freedom by requesting they (a) develop an attitude or behavior (e.g., adopt 
a conservation attitude or lifestyle), (b) change an attitude or behavior (e.g., modify the way they 
currently dry their laundry or the time they spend in the shower), or (c) cease to hold an attitude 
or to perform a behavior (e.g., stop using space heaters or taking regular baths). To best explicate 
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the theoretical foundation upon which PRT stands and the base upon which this dissertation 
builds, major constructs and principles of PRT are discussed, followed by a review of the 
measurement and operationalization of reactance, and an overview of previous research that 
supports the proposed hypotheses and research questions. 
Constructs and Principles of Psychological Reactance Theory 
Understanding the central constructs featured in the reactance process and their role in 
explaining this phenomenon is essential for a complete understanding of PRT. The primary 
constructs that make up PRT include (a) the concept of freedom, (b) the concept of freedom 
threat, (c) psychological reactance, and (d) freedom restoration responses. Each construct is 
described below. 
Freedom. PRT assumes that every perceived freedom holds a potential freedom threat, 
and that the degree of reactance experienced is proportional to the relative importance placed on 
exercising a freedom (Brehm, 1966; Burgoon, Alvaro, Grandpre, & Voulodakis, 2002). 
Numerous conditions and qualities may define a freedom and determine who is vulnerable to feel 
threatened, as well as the circumstances under which they may feel threatened. First, freedoms 
can be general or contextual (Brehm, 1966; Wicklund, 1974). For example, an individual may 
generally feel free to consume unlimited amounts of water unless a contextual factor (e.g., a 
drought) attenuates this freedom. Second, the notion of freedom is determined by an individual’s 
perception of self-efficacy (Bandura, 1977), such that individuals who perceive themselves to be 
fully capable and in control of their consumption patterns may have a heightened perception of 
freedom to consume. Third, perceived freedom generally develops over time and is shaped by 
one’s cultural and social environment (Brehm & Brehm, 1981). For example, living in a country 
with abundant sources of public water (e.g., the United States) may produce drastically different 
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perceptions of freedom than living in a country with water scarcity (e.g., Yemen). Finally, 
freedom perceptions hinge on feasibility (Brehm, 1966). Individuals must feel psychologically, 
physically, or financially able to perform a behavior in order to feel free to do it (Bensley & Wu, 
1991; Engs & Hanson, 1989). This last condition can be assumed for energy and water 
consumption in the United States, where consumption rates are substantially high. Once freedom 
is established, freedom threat may be perceived.   
Freedom threat. PRT proposes that anything (e.g., a person, thing or event) impeding or 
making it difficult to exercise a freedom may be considered a freedom threat (Brehm & Brehm, 
1981). Freedom threats may range in magnitude, from mildly to highly threatening, with 
persuasive communication falling within this range (Brehm, 1966). According to Brehm (1966), 
persuasive messages are reasonably freedom threatening given their inherent influential nature. 
Once faced with a freedom threat, individuals may be driven to retain their attitudes or adopt an 
opposing attitude to retain their valued stance (Eagly & Chaiken, 1993). The drive to regain the 
freedom that has been threatened itself considered psychological reactance (Brehm, 1966; 
Dillard & Shen, 2005). Thus, fundamentally, perceiving a freedom threat is essential to 
experiencing psychological reactance.  
Reactance. Conceptually speaking, reactance is "the motivational state that is 
hypothesized to occur when freedom is eliminated or threatened with elimination" (Brehm & 
Brehm, 1981, p. 37). According to Brehm and Brehm (1981), the importance of the established 
freedom determines the power of the freedom threat, and subsequently, the magnitude of 
reactance. Therefore, unimportant freedoms produce weak freedom threat perceptions and 
proportionally weaker reactance effects. In contrast important freedoms are assumed to produce 
strong freedom threat perceptions and stronger reactance effects. In the context of energy and 
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water conservation in the United States, the freedom to consume energy and water can be 
reasonably associated with high freedom threat perceptions and heightened reactance in response 
to restrictions. With a modern operationalization of reactance that accounts for the variance 
explained by the relationship between freedom, freedom threat perceptions, reactance, and the 
outcomes associated with reactance effects, these relationships may be examined quantitatively.  
Even though the freedom threat-to-reactance relationship was theorized for decades (for a 
review, see Burgoon et al., 2002), the measurement of these constructs and operationalization of 
this relationship lagged until the 2000s, with the development of Dillard and Shen’s (2005) 
intertwined model of psychological reactance and the derivative reactance research (e.g., Quick 
& Stephenson, 2007b).Without a validated measure of reactance, researchers were unable to 
explain the presence or absence of this aversive state despite attributing a variety of behavioral 
outcomes to it (Brehm & Brehm, 1981). Before the establishment of a reliable measure of 
reactance, researchers manipulated experimental inputs and made observations on the potential 
outcomes of reactance, but they could not explain the underlying nature of reactance. Bringing 
an end to the undefined nature of reactance, Dillard and Shen (2005) offered an optimal 
operationalization of reactance, modeling the mysterious construct as an amalgamation of anger 
and negative cognitions. This operationalization enabled the measurement of reactance and 
flourishing of reactance research across contexts, a topic covered in detail further in this chapter.   
Freedom restoration. PRT stands on the assumption that because individuals will be 
logically driven to regain their freedom if it is eliminated or threatened because they treasure 
their sense of freedom (Brehm, 1966; Brehm & Brehm, 1981). Individuals may react to freedom 
threats by refusing to comply with demands and restrictions, by rejecting an imposed attitude, or 
by espousing an opposing view (Eagly & Chaiken, 1993). Brehm and colleagues (Brehm, 1966; 
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Brehm & Brehm, 1981) distinguished between two sorts of freedom restoration: direct and 
indirect freedom restoration. Direct restoration may manifest as a behavior opposite than 
advocated, a boomerang effect (Byrne & Hart, 2009; Hovland, Janis, & Kelley, 1953; Quick & 
Stephenson, 2007b). Specifically, a boomerang effect in response to energy or water regulation 
may result in (a) increased consumption, (b) increased negative thoughts towards regulation, and 
(c) increased negative feelings associated with restrictions. Given its formative research value, 
PRT researchers have studied freedom restoration across a host of contexts including consumer 
behavior (e.g., Chang & Wong, 2018; Quick & Kim, 2009), exercise (e.g., Quick & Considine, 
2008), risky substance consumption (e.g., Bensley & Wu, 1991; Dillard & Shen, 2005; Xu, 
2015), sexual health (e.g., Quick & Stephenson, 2007b), diabetic care (e.g., Gardner & Leshner, 
2016), and pro-environmental behavior (Bessarabova et al., 2013; Ma, Dixon, & Hmielowski, 
2019; Reich & Robertson, 1979; Song et al., 2018) to list a few. 
When direct freedom restoration is impermissible (e.g., when freedom restoration is 
legally prohibited or regulated), individuals may opt to restore their freedom indirectly (a) by 
becoming more attracted to the freedom, (b) by exercising the freedom through others, (c) by 
devaluing the source of the threat, or (d) by performing a similar freedom (Brehm & Brehm, 
1981; Quick & Stephenson, 2007a; Wicklund, 1974). In the context of energy and water 
conservation, attempts at regaining an established freedom may take the form of vicarious energy 
and water consumption, devaluation of the regulating government source (e.g., the EPA), or even 
increased consumption of a similar resource (e.g., overusing the air conditioner when water is 
restricted). Given the potentially maladaptive consequences associated with freedom restoration, 
the next section will discuss the underlying principles governing PRT to provide a base for 
discussing the specific antecedents and outcomes of reactance. 
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The Four Principles of PRT 
Four principles form the foundation on which PRT hypotheses stand (Brehm & Brehm, 
1981; Wicklund, 1974). The first principle proposes that freedom must be perceived before it can 
be threatened or removed. Once a freedom is assumed, the remaining principles make up the 
foundation for all possible PRT hypotheses. The second principle states that reactance is 
proportional to the importance of the freedom, such that as the importance or appeal of a 
freedom increases, so does reactance. Given that one can have several freedoms simultaneously, 
the third principle posits that the quantity and magnitude of freedoms are proportional to the 
reactance elicited. Finally, the fourth principle suggests that freedom threat must not necessarily 
be explicit, as the mere implication of freedom threat can heighten reactance. In other words, the 
mere perception of threat is sufficient to produce the thoughts and feelings that may result in 
reactance. Each principle is elaborated on below. 
Principle 1. According to Brehm and Brehm (1981), PRT assumes that awareness of and 
control over a freedom are preconditions to perceiving freedom threat. On this note, classic PRT 
research has found that being qualified to perform or capable of performing a freedom fulfills 
this precondition of awareness and control, and might thus, result in reactance (Wicklund & 
Brehm, 1968). For the purpose of this dissertation, the unsustainable individual-level energy and 
water usage rates (when compared to other similar industrialized nations) allow for the 
assumption that average United States residents are well aware of their freedom to consume 
energy and water. To elaborate, the yearly per capita electric power use more than doubles the 
European Union’s usage and nearly quadruples China’s usage (International Energy Agency as 
cited by The World Bank, 2014). Rate comparisons also place United States residents at the top 
of the per capita water consumption. Specifically, the U. S. per capita consumption is well above 
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basic water needs (i.e., 300 gallons per family per day, EPA, 2017), and the average per capita 
daily water footprint (a mix of direct and indirect water use, Grace Communication Foundation, 
2018) is comparably high at 2,200 gallons, which doubles the global water footprint (1,002 
gallons) and almost triples China’s footprint (775 gallons). Given the above-average 
consumption rates, the average United Stated resident can be considered a capable, cognizant, 
free consumer of energy and water for whom curtailment recommendations or restrictions could 
pose substantial freedom threat. Per the first principle of PRT, energy and water consumption 
restrictions may be met with considerable reactance in the United States. 
Principle 2. The second principle of PRT, Brehm (1966) postulated that a freedom's 
perceived importance determines the strength of the reactance elicited (see Brehm & Cole, 1966; 
Brehm & Mann, 1975; Wicklund, 1974). When a freedom fulfills core needs (e.g., the need to 
stay warm or the need to hydrate), said freedom is essential to individuals (Brehm & Brehm, 
1981), and violations to essential or highly consequential freedoms are likely to trigger higher 
reactance than violations to less essential or optional freedoms. Seminal tests of the second 
principle found that heightened reactance was associated with increased personal relevance 
(Brehm, 1966; Wicklund, 1974) and personal consequence (Brehm & Cole, 1966; Brehm & 
Mann, 1975). Specifically, formative reactance research revealed that the more something 
impacts one’s personality and ability (Brehm, 1966; Wicklund, 1974) or personal finances 
(Brehm & Mann, 1975), the higher the degree of reactance experienced. Conversely, 
inconsequential freedoms that have no bearing one’s identity or livelihood should produce 
attenuated reactance effects (Brehm, 1966). 
Although early tests of the second principle provided significant insight into the role of 
personal relevance in reactance, they constituted manipulations of importance rather than 
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perceptions of importance. Filling a gap in the literature, Quick, Scott, and Ledbetter (2011) 
tested the moderating role of issue involvement in the reactance process within the context of 
organ donation. Quick and colleagues (2011) found no main effects for issue involvement on 
freedom threat, but they found an unexpected three-way interaction between freedom threatening 
language, reactance proneness, and issue involvement. Specifically, Quick and colleagues (2011) 
found that individuals low in involvement and high in reactance proneness experienced increased 
freedom threat perceptions following exposure to the freedom threatening language, when 
compared to highly involved individuals. Alternatively, being highly involved was negatively 
associated with freedom threat perceptions, indicating the potential for freedom threatening 
language to serve as a heuristic cue depending on the level of involvement.  
Extending the work on involvement, a recent study by Ghazali et al. (2018) manipulated 
and measured involvement. Specifically, Ghazali and colleagues (2018) tested the moderating 
role of personal involvement on the relationship between social communication cues 
(manipulated by varying the human-like gestures and tone displayed by a robot) and freedom 
threat on reactance. Ghazali and colleagues' (2018) manipulation of personal involvement 
consisted of telling participants that the behavior requested would benefit someone else (i.e., 
“What a bad choice. The constitution of the drink you chose before was very bad for the alien's 
health condition. You must serve another drink to the alien. I am sure the alien will love it!" and 
“Please remember! The drink is for the ALIEN, not for YOU”) versus benefiting themselves 
(i.e., "What a bad choice. The constitution of the drink you chose before was very bad for your 
health condition," and "You must choose another drink for yourself. I am sure you will love it!"). 
Perceived involvement was measured with an adapted 5-item scale (see Mittal, 1989; van 
Wijngaarden et al., 2000) that measured perceived (a) importance, (b) concern, (c) involvement, 
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(d) care, and (e) responsibleness regarding one’s choice to comply with the command to make a 
drink. Ghazali and colleagues (2018) found a significant interaction effect for social agency and 
involvement on reactance, such that participants low in involvement experienced low reactance 
at all levels of social agency, whereas participants high in involvement experienced low 
reactance at low to medium social agency and a spike in reactance at high levels of social 
agency. Aside from moving the conservation forward on involvement, Ghazali and colleagues’ 
(2018) study notes how the effects of source may vary based on level of involvement. 
Previous research by Quick and colleagues’ (2011) and Ghazali and colleagues’ (2018) 
suggests that source factors and individual difference factors affect message processing and 
reactance effects. Moving the literature on reactance, source, and involvement forward, Quick 
and colleagues (2011) and Ghazali and colleagues (2018) have opened areas of inquiry for the 
current dissertation to build on. Specifically, Quick and colleagues (2011) introduced the 
measurement of issue involvement (Quick & Stephenson, 2007a) and reactance proneness (Hong 
& Faedda, 1996) as moderators of reactance within the context of organ donation, paving the 
way for this line of inquiry in the context of energy and water conservation. Additionally, 
Ghazali and colleagues (2018) manipulated and measured involvement in one study; however, 
the study’s small sample (n = 60) may have limited the statistical analyses conducted. Together, 
these studies provided the impetus for investigating the role of involvement as a test of principle 
2 in the context of energy and water conservation.  
Principle 3. The third principle of PRT proposes that as the number of freedoms 
threatened increases, the magnitude of reactance increases (Brehm, 1966). For example, the third 
principle posits that imposing restrictions on both energy and water consumption would pose a 
stronger threat than imposing restrictions solely on water. This principle has received 
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inconsistent support from PRT research. On the one hand, research comparing strong commands 
versus polite appeals (Reich & Robertson, 1979) and contrasting high- versus low-threatening 
language (Dillard & Shen, 2005) found that greater threats are associated with greater reactance. 
On the other hand, previous research manipulating the number of choices (i.e., choices of prints 
available) found that eliminating the number of choices did not result in boomerang effects 
(Grabitz-Gniech, Auslitz, & Grabitz, 1975). More recently, a conference paper by Quick, Al-
Ghaithi, Reynolds-Tylus, Martinez Gonzalez, and Nead (2018) examined the marginal effects of 
increasing the number of threats on reactance. Quick and colleagues’ (2018) manipulation of 
threat consisted of exposing mature adults to driving legislation requiring them to pass one 
versus two versus three tests (i.e., driving, hearing, visual) to renew their drivers' license. Failing 
to support principle 3, Quick and colleagues (2018) found that test requirements were associated 
with freedom threat, but that the number of tests was not associated with significant changes in 
freedom threat perceptions. Given the relatively few studies examining this principle coupled 
with the mixed findings available to support it, more research is needed in this area to make solid 
conclusions on principle 3. 
Principle 4. The final principle of PRT proposes that the mere implication of additional 
threats may increase reactance (Brehm, 1966; Brehm & Brehm, 1981; Wicklund, 1974). In other 
words, direct threats have the potential to trigger indirect threats (Andreoli, Worchel, & Folger, 
1974; Worchel & Brehm, 1971), and individuals may experience reactance proportional to the 
added implicit threats. According to Brehm (1989), implied freedom threat perceptions might 
consist of threat perceptions directly triggered by an initial threat (e.g., a water restriction), or 
they may be tangential freedom threat perceptions triggered by an initial threat (e.g., a water 
restriction that opens the possibility for other types of resource restrictions). Assumed in this 
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principle is the notion that individuals can feel a freedom threat by proxy. According to principle 
4, if individuals perceive that resource restrictions might imply restrictions for them, they should 
experience reactance vicariously. Supporting the fourth principle, an early study by Andreoli and 
colleagues (1974) found that individuals can react to threats directed at others. Additionally, 
more recent work assumes that all persuasive messages are implied threats as they seek to exert 
influence and gain compliance from individuals (Quick et al., 2013). 
In summary, the foundational principles of PRT assume that individuals may experience 
reactance for a variety of reasons determined by the nature, size, and amount of direct and 
indirect perceived freedom threat (Brehm, 1966; Brehm & Brehm, 1981). Since the theory’s 
conception in the 1960s, researchers have tested PRT’s principles with a growing interest in 
identifying consistent determinants of reactance. Some principles have received support, and 
some continue to make ground for theory-driven research, but even though PRT dates back 
several decades, it was not until a validated operationalization of reactance was proposed that 
researchers were able to explain the inner workings of the reactance mechanism and provide a 
more sophisticated explanation of the mechanism behind reactance effects. In the last couple of 
decades, a growing number of PRT researchers have occupied themselves with strengthening the 
theory across contexts (Rains, 2013). The following section will review how reactance is 
measured and operationalized before laying out the relevant hypotheses and research questions in 
this dissertation. 
Operationalization and Measurement of Reactance 
Early interest in reactance grew despite the absence of a replicable measure to capture the 
nature of this aversive motivational state (Brehm & Brehm, 1981). Before having a valid 
operationalization of reactance, its effects were confounded with the common antecedent and 
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outcomes of this state (see Burgoon, Alvaro, et al., 2002). In other words, reactance research 
assumed the presence of reactance but did not account for it. As stated by Brehm and Brehm 
(1981), “reactance has the status of an intervening, hypothetical variable … We cannot measure 
reactance directly, but hypothesizing its existence allows us to predict a variety of behavioral 
effects” (p. 37). Following a valid operationalization of reactance (see Dillard & Shen, 2005), 
PRT research proliferated in various contexts (for a review see Quick et al., 2013). In the process 
of validating a measure of reactance, Dillard and Shen (2005) tested a combination of models 
encompassing emotion and negative cognitions. Specifically, Dillard and Shen (2005) tested four 
model configurations of reactance including (a) negative cognitions only, (b) anger only, (c) 
anger and negative cognitions independently, and (d) anger and negative cognitions combined 
and found a better fit for the fourth model. The following paragraphs will briefly elaborate on the 
possible models for measuring reactance.  
Reactance measured as negative thoughts only. The traditional clinical approach to 
measuring psychological reactance is a measure of counterarguments (see Kelly & Nauta, 1997). 
The single process cognitive model tested by Dillard and Shen (2005) measured reactance in the 
form of negative cognitive responses to stimuli. Among the most popular strategies for 
measuring negative cognitions is a thought-listing procedure popularized by Petty and Cacioppo 
(1986a), as well as a Likert scale measure (adapted from Quick, Kam, Morgan, Montero 
Liberona, & Smith, 2015). Petty and Cacioppo’s (1986a) thought-listing procedure is a serial 
process that involves collecting and coding thoughts during a specific amount of time (e.g., 90 
seconds) to obtain a number of thoughts per participant coded as both relevant and unfavorable 
(Dillard & Shen, 2005). First, this procedure asks participants to list their thoughts immediately 
following stimuli exposure. Second, these thoughts are rated through one of two strategies, (a) 
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trained-coders or (b) participant-as-coder. The use of trained coders, a strategy utilized by 
Dillard and Shen (2005) requires training coders to unitize thoughts, identify and remove 
emotions within each unit (using a list of emotions from Shaver, Schwartz, Kirson, & O'Connor, 
1987), and rate thoughts for relevance (i.e., relevant or irrelevant) and valence (i.e., favorable, 
unfavorable, neutral) to obtain a final number of relevant, unfavorable thoughts. The participant-
as-coder method (see Quick & Stephenson, 2007a; Rains & Turner, 2007; Reynolds-Tylus et al., 
2018) requires asking participants to rate their previously listed individual thoughts for relevance 
and valence to arrive at a number of relevant negative thoughts per participant.  
Although both thought-listing strategies are valid strategies for extracting negative 
cognitions, using the participant-as-coder method saves time and bypasses the potential 
ambiguities of having trained coders interpret individuals’ thoughts. In contrast to thought-
listing, a 3-item Likert scale (adapted from Quick et al., 2015) that asks individuals to rate their 
degree of agreement with the message as (a) unfavorable, (b) negative, and (c) bad (see also 
Reynolds-Tylus, 2019; Reynolds-Tylus, Bigsby, & Quick, 2019) may be used. To date, there is 
no evidence confirming the superiority of using one approach to measure negative cognitions 
over another. Therefore, measuring negative cognitions using both can serve as a conservative 
practice. 
Reactance measured only as anger. Reflecting early associations of reactance with 
hostility and animosity (White & Zimbardo, 1980; Wicklund, 1974), the single process affective 
model operationalized reactance as a purely emotional construct (Dillard & Meijnders, 2002; 
Dillard & Shen, 2005; Nabi, 2002). Dillard and Shen (2005) measured reactance as an emotion 
by asking participants to indicate their feelings of anger and anger-equivalent emotions, such as 
irritation, and annoyance. After testing both unidimensional measures of reactance, Dillard and 
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Shen (2005) found both to be insufficient measures of reactance. Given insufficiency of single 
process models, Dillard and Shen (2005) tested two dual process models which integrate both 
anger and negative cognitions.  
Reactance measured as a combination of anger and negative cognitions. The third 
and fourth models tested by Dillard and Shen (2005) included both anger and negative cognitions 
but employ different operationalizations to account for the variance attributed to reactance. 
Explicitly, the third dual-process cognitive-affective model accounts for reactance as a sum of 
separate anger and negative cognitions, and the fourth intertwined process cognitive-affective 
model measures reactance as an inseparable amalgamation of anger and negative cognitions. 
After testing these combined models, Dillard and Shen (2005) discovered that the fourth, 
multiplicative model is the most reliable and valid measure of reactance.  
With Dillard and Shen’s (2005) validated operationalization, researchers had a legitimate 
way of measuring reactance. Nevertheless, even with a validated measure, the role of reactance 
as a mediator remained elusive without accounting for freedom threat as an antecedent of 
reactance. Adding a freedom threat induction check helped to establish reactance as a product of 
freedom threat and not some other message factor (e.g., tone, length), thus aligning measurement 
closely with Brehm’s (1966) original theoretical principles. After replicating Dillard and Shen’s 
(2005) intertwined model in the context sexual of health communication (see Quick & 
Stephenson, 2007b), Quick and Stephenson (2007b) introduced the convention of modeling a 
freedom threat as a mediator connecting message features and reactance. The addition of a 
freedom threat induction check modeled as a mediating antecedent of reactance makes this two-
step process the preferred method for modeling reactance because it closely reflects Brehm’s 
(1966) original theory. Since the introduction of the intertwined model, a number of studies 
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employing the two-step process have received empirical support (Quick et al., 2013; Rains, 
2013) in the context of alcohol consumption (e.g., Quick & Bates, 2010; Rains & Turner, 2007; 
Richards & Banas, 2015), organ donation (Quick et al., 2015; Quick et al., 2011), exercise (e.g., 
Quick & Considine, 2008), risk communication (e.g., Shen, 2010, 2015), and environmental 
conservation (e.g., Reynolds-Tylus et al., 2018; Roubroeks et al., 2011), thus establishing the 
theory in a number of disciplines. 
Two specific studies measuring reactance to conservation messages have set the stage for 
the current dissertation. One study by Roubroeks and colleagues (2011) was interested in looking 
at reactance to energy conservation across different levels of social agency (manipulated as high 
versus moderate versus low social agency) displayed by a robot. Social agency manipulations 
attributed differing levels of human-like cues to the robot source aimed at humanizing robots. 
They included text-only (i.e., low social agency), text-with-image of a robotic social agent (i.e., 
moderate social agency), and text-with-video of a robotic social agent (i.e., high social agency). 
In addition to source effects, this study also examined the effect of controlling language (i.e., 
non-controlling versus low-controlling versus high-controlling). Overall, Roubroeks and 
colleagues (2011) found that increased social agency was associated with increased freedom 
threat perceptions and reactance, and that high controlling language was more freedom 
threatening than low- and non-controlling language. Despite advancing PRT research by 
bringing Dillard and Shen’s (2005) intertwined model into the conservation context and by 
examining the role of source, Roubroeks and colleagues’ (2011) findings could have been 
strengthened by stronger manipulations of controlling language, and by using structural equation 
modelling to model the two-step reactance process.  
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A more recent study by Reynolds-Tylus and colleagues (2018) built on Roubroeks and 
colleagues’ (2011) work on reactance to conservation messages by examining the effects of 
using choice clusters (i.e., organizing choices in sets) and descriptive norms for promoting 
energy and water conservation behavior. Providing support for the intertwined model, Reynolds-
Tylus and colleagues (2018) found that promoting behavioral recommendations in the form of 
choice clusters is an effective message design strategy for reducing freedom threat perceptions 
and reactance. Extending the work of Roubroeks and colleagues’ (2011) work, Reynolds-Tylus 
and colleagues (2018) used structural equation modeling to model the two-step mediation 
process between the message manipulations and outcomes, but they did not explore the role of 
source features that is of interest to the current study. The current dissertation sought to build on 
Roubroeks and colleagues’ (2011) and Reynolds-Tylus and colleagues’ (2018) work on energy 
and water conservation by testing the effects of forceful language and source features on energy 
and water conservation messages. With this theoretical and operational basis established, the 
following section reviews common outcomes and antecedents of psychological reactance before 
introducing study hypotheses and research questions. 
Outcomes and Antecedents of Psychological Reactance 
A validated measure of psychological reactance is useful to researchers and practitioners 
tasked with promoting specific pro-social behaviors while simultaneously preventing the 
maladaptive freedom restoration outcomes ensuing from threats to autonomy (Quick et al., 
2013). According to established PRT researchers (e.g., Brehm & Brehm, 1981; Quick & 
Stephenson, 2007b; Wicklund, 1974), individuals may attempt to restore their freedom in one or 
more of the following ways, by (a) desiring the threatened freedom more (e.g., wanting long 
showers), (b) vicariously retaining the violated freedom (e.g., encouraging or facilitating energy 
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consumption in others), (c) denigrating the source of the threat (e.g., belittling water regulating 
authorities), and/or (d) enacting a similar behavior (e.g., being wasteful of other resources). If 
untargeted, these restoration responses are problematic as they invalidate persuasive efforts to 
change attitudes and behaviors (Quick & Reynolds-Tylus, 2016).  
In light of the potentially deleterious effects of freedom restoration (e.g., source 
derogation, decreased message persuasiveness, LaVoie et al., 2017; Quick & Stephenson, 2008), 
communication researchers have spent years identifying a practical set of message features likely 
to trigger or hinder reactance to know which to utilize and which to avoid in strategic message 
design (for a review, see Quick et al., 2013). Prominent message features associated with 
reduced reactance effects include the use of choice-enhancing language (e.g., Grandpre, Alvaro, 
Burgoon, Miller, & Hall, 2003; Miller, 2015; Miller, Lane, Deatrick, Young, & Potts, 2007; 
Shen, 2015) versus freedom threatening language (e.g., Ball & Goodboy, 2014; Miller et al., 
2007; Quick & Kim, 2009; Quick & Stephenson, 2008; Rains, 2013; Richards & Larsen, 2016; 
Roubroeks et al., 2011; Shen, 2015; Xu, 2015), the use of other-referencing versus self-
referencing language (e.g., Gardner & Leshner, 2016), and the use of message novelty (e.g., 
Quick, 2013), and conformity communication style (Smith, Cornacchione, Morash, Kashy, & 
Cobbina, 2016). Reactance scholars have also looked at autonomy-supportive wording (e.g., 
Lienemann & Siegel, 2016), choice-clustering (e.g., Reynolds-Tylus et al., 2018), empathy-
inducing language (e.g., Shen, 2010, 2015), inoculation (e.g., Miller et al., 2013; Richards & 
Banas, 2015), loss- versus gain-framing `(e.g., Cho & Sands, 2011; Lee & Cameron, 2017; 
Quick & Bates, 2010; Quick et al., 2015; Reinhart, Marshall, Feeley, & Tutzauer, 2007; Shen, 
2015), narratives (Gardner & Leshner, 2016; Moyer-Gusé, 2008; Moyer-Gusé & Nabi, 2010), 
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self-efficacy (Smith et al., 2016), as well as source bias (Kim, 2017) and source customization 
(Hanus & Fox, 2017).  
An endemic feature of environmental messaging, assertive language is commonly and 
widely used to command individuals to conserve resources, recycle, and behave in various pro-
environmental ways (e.g., Denver Water’s campaign “Use only what you need,” Kronrod, 
Grinstein, & Wathieu, 2012). Despite common, Kronrod and colleagues (2012) note that pushy 
commands are not always effective for targeting less involved individuals who may prefer 
choice-enhancing language. To capitalize on the nature of environmental messages and previous 
reactance research on freedom threatening language, the current dissertation focused on testing 
the use of forceful language versus choice-enhancing language in the context of energy and 
water conservation. 
Forceful language is inherently controlling, absent from choice (e.g., Miller et al., 2007) 
and coercive (e.g., Quick & Considine, 2008). This language is explicitly demanding, and 
according to Miller (2015, p. 271) "explicit statements, particularly commands, demands, 
directions, and orders, are capable of generating exceptionally high levels of resistance relative 
to more implicit expressions, such as suggestions, recommendations and questions." Some 
researchers argue that controlling language is not strictly negative and can be persuasive (see 
Burgoon, Jones, & Stewart, 1975; O'Keefe & Figgé, 1997), and that directives such as “must” or 
“ought to” may be welcomed for their candor and straightforwardness (Miller, 2015). Forceful 
language has been studied in a variety of topics including energy conservation (Roubroeks, 
Midden, & Ham, 2009), exercise (Quick & Considine, 2008), sunscreen use (Quick & 
Stephenson, 2008), and compliance-gaining (Ghazali et al., 2018), and it is a primary goal of this 
dissertation to move this work ahead by exploring the role of forceful language used to promote 
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energy and water conservation in conjunction with the role individual variables - reactance 
proneness and issue involvement - that may further explain nuanced audience responses 
(discussed further in this chapter).  
Whereas forceful language uses controlling and coercive wording to secure compliance, 
choice-enhancing language is polite, concerned with bolstering autonomy, and uses words like 
“possibly” and “perhaps” to suggest options rather than issuing commands (Miller, 2015, p. 
273). Previous research has noted that messages that safeguard individuals’ autonomy and use 
suggestive words mitigate the elicitation of reactance by allowing individuals to retain the 
freedom to make their own choices (Miller et al., 2007). According to Miller (2015, p. 273), 
"low-controlling messages use less forceful and more polite tones and tend to render a source's 
intentions less obvious," which may provide them manifest in a less controlling tone but may 
also risk seeming ambiguous. Choice-enhancing language has been examined in the use of post-
scripts aimed at attenuating potential reactance inducing effects, with some success in the 
contexts of recycling (Bessarabova et al., 2013) and exercise (Miller et al., 2007), but less 
success in the context of organ donation (Quick et al., 2015).  Conflicting support for restoration 
postscripts in these areas may be attributed to factors including the subject of persuasion (i.e., the 
nature of organ donation versus recycling and physical activity), the channel of delivery (i.e., 
audio versus written messages), the populations studied (i.e., older adults versus college 
students), the data collection method employed (i.e., traditional questionnaires versus phone 
surveys), and the postscript style (i.e., autonomy-oriented versus high freedom restoration). 
Despite mixed support for post-scripts, the use of choice-enhancing language presents a 
promising contrast to the use of forceful language for environmental message design. 
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Early reactance research relied on over-the-top forceful language originated by Brehm 
(1966) and his associates (Brehm & Brehm, 1981) to test the reactance mechanism. The bulk of 
reactance research in communication has been housed in health communication, where forceful 
language has been tested at the expense of external validity, given that health promotion efforts 
rarely used this type of messaging strategy (see Quick et al., 2013). The environmental 
conservation context does not suffer from this limitation, as forceful language is routinely used 
to curtail resource consumption, making it an ecologically valid context to test psychological 
reactance. Exemplar conservation messages include lists of prohibited behaviors, such as, “Never 
run the dishes with only a partial load,” (para. 29) and “Don’t run water continuously while 
washing your hands,” (para. 32) by the Indiana State Department of Health (n.d.). Instead of 
promoting conservation as intended, forceful wording might be discouraging conservation as 
noted by Kronrod and colleagues (2012). Looking to examine the effects of forceful language in 
the context of conservation, the first hypothesis proposed a positive relationship between forceful 
language and freedom threat perceptions. 
H1: Forceful language will be positively associated with freedom threat perceptions. 
Source Features and Freedom Threat 
In the United States, conservation messages are delivered by a variety of sources, 
including but not limited to, governmental agencies (e.g., EPA, n.d.-a, n.d.-e) and educational 
institutions (e.g., ISEE, n.d.-c). These sources deliver promotional information and educational 
materials aimed at empowering the public to conserve energy and water. Despite the ubiquity of 
sources promoting conservation, we know little about their effects on individuals’ attitudes and 
behaviors regarding energy and water conservation. To address this gap in the literature, the 
current dissertation looked at the effects of source trustworthiness, source expertise, and source 
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domineeringness on freedom threat perceptions resulting from exposure to energy and water 
conservation messages. 
As endorsers of the message content, sources are generally chosen to deliver a message 
based on their perceived effectiveness as communication tools (Hovland et al., 1953; Kim, 2017; 
Lee, Lee, & Sanford, 2010; Slater & Rouner, 1996). Effective source qualities can facilitate 
message processing (O' Keefe, 2012; Petty & Briñol, 2012) and serve as time- and effort-saving 
heuristics (Petty, Briñol, & Priester, 2009). Among the most functional and desirable features of  
information sources is source credibility or authoritativeness (McCroskey, 1966). Academic 
interest on the persuasiveness of source credibility has a long tradition (e.g., Allen & Stiff, 1989; 
Hovland, Lumsdaine, & Sheffield, 1949), with consistent evidence indicating that credible 
sources deliver information more effectively (i.e., resulting in more consistent and desirable 
attitudinal and behavioral outcomes) than non-credible sources (see Chaiken, 1980; Hocevar, 
Metzger, & Flanagin, 2017; Jones, Sinclair, & Courneya, 2006; Kareklas, Muehling, & Weber, 
2015; Petty & Cacioppo, 1986b; Sternthal, Dholakia, & Leavitt, 1978; Wilson & Sherrell, 1993). 
An examination of the effects of source credibility is instrumental to securing behavior in 
the context of conservation (Costanzo et al., 1986; Stern, 1992; Syme et al., 2000). Source 
credibility is vital to conveying scientific and technical information because individuals depend 
on credible sources to make effective decisions (Siegrist, Keller, Kastenholz, Frey, & Wiek, 
2007) and to evaluate inconsistencies between messages (Costanzo et al., 1986). Source 
credibility encompasses dimensions of trustworthiness and expertise (Zhang & Sapp, 2013), and 
may change across sources overtime. For example, several decades ago, the government was a 
trustworthy source of water quality information (Syme & Williams, 1993) and energy 
consumption feedback (e.g., Craig & McCann, 1978), but recent research notes that government 
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agencies are becoming less trustworthy at conveying environmental information (Stafford & 
Lamm, 2016). Because no one source is absolutely trustworthy and expert, it is practically and 
theoretically compelling to study unique sources (i.e., EPA) as well as the source features that 
may vary across sources overtime. Given that individuals receive environmental information 
from a variety of sources (de França Doria, 2009), this dissertation looked to examine the effect 
of source credibility, specifically source trustworthiness, source expertise (Zhang & Sapp, 2013), 
and source domineeringness (LaVoie et al., 2017) in the context of energy and water 
conservation messages.   
Source features and reactance. The qualities of a source can impact the psychological 
reactance experienced by individuals. Hanus and Fox (2017) found, for example, that letting 
individuals tailor the characteristics of their source of information (by tailoring the appearance of 
an assigned avatar) affected how much individuals identified with the source, how much control 
they felt they could retain, and thus, how much reactance they experienced. According to Silvia 
(2005), individuals can experience reactance to both the message and the source of the message. 
However, despite the substantial amount of research focused on the message features known to 
galvanize reactance, far less is known about the effects of source features on reactance. Despite 
limited research pertaining to source effects and reactance, the available evidence inspires 
confidence that source features related to credibility (Miller et al., 2007; Quick & Bates, 2010; 
Song et al., 2018; Zhang & Sapp, 2013) and domineeringness (LaVoie et al., 2017) are 
significantly associated with reactance. Of particular importance to this investigation are the 
effects of perceived source trustworthiness and expertise, as well as the perceived 
domineeringness sources of energy and water conservation information (e.g., EPA, ISEE, and 
other students) given the credibility and power needed to ask individuals curtail their 
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consumption. Source trustworthiness is akin to a source’s perceived honesty and dependability 
on a subject area (McCroskey & Teven, 1999; Zhang & Zapp, 2013), source expertise is 
equivalent to a source’s competence, knowledge, or command of a topic (McCroskey & Teven, 
1999; Zhang & Zapp, 2013), and source domineeringness is defined as a perception of the source 
as controlling (LaVoie et al., 2017). Prior to delving into the effects of source features on 
freedom threat perceptions, a practical research question for this dissertation asked how sources 
differed from each other in terms of perceived source trustworthiness, expertise, and 
domineeringness.  
RQ1a: How do the EPA, ISEE, and the students differ in terms of perceived 
trustworthiness? 
RQ1b: How do the EPA, ISEE, and students differ in terms of perceived expertise? 
RQ1c: How do the EPA, ISEE, and students differ in terms of perceived 
domineeringness? 
An examination of source features serves multiple purposes. From a theoretical 
standpoint, PRT research can be strengthened by an examination of source features, and their 
effects on freedom threat perceptions. From a pragmatic standpoint, practitioners could save 
substantial resources designing and disseminating messages enhanced by strategic source 
features. Two types of relationships involving source features are apparent in reactance research: 
(a) research looking at source features or source appraisal as outcomes of reactance (e.g., LaVoie 
et al., 2017), and (b) research looking at source features as antecedents of reactance (e.g., Song et 
al., 2018). The current dissertation sought to examine the latter. Specifically, the potential for 
source trustworthiness, expertise, and domineeringness to affect freedom threat perceptions. 
With this aim in mind, this dissertation stands to move the PRT literature forward by 
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hypothesizing that source trustworthiness and expertise diminish perceived freedom threat 
perceptions, and that source domineeringness enhances freedom threat perceptions. 
H2a: Source trustworthiness will be negatively associated with freedom threat 
perceptions. 
H2b: Source expertise will be negatively associated with freedom threat perceptions. 
H2c: Source domineeringness will be positively associated with freedom threat 
perceptions. 
Based on Silvia’s (2005) proposition that both the message and source can be 
concurrently associated with reactance and bias reactions to the message, this dissertation also 
hypothesized interactions between source trustworthiness, source credibility, and source 
domineeringness with forceful language.  
H3a: Source trustworthiness will moderate the relationship between forceful language 
and freedom threat perceptions, such that freedom threat perceptions will be greater 
when the source is low on perceived trustworthiness compared to when the source is high 
on perceived trustworthiness. 
H3b: Source expertise will moderate the relationship between forceful language and 
freedom threat perceptions, such that freedom threat perceptions will be greater when 
the source is low on perceived expertise compared to when the source is high on 
perceived expertise. 
H3c: Source domineeringness will moderate the relationship between forceful language 
and freedom threat perceptions, such that freedom threat perceptions will be greater 
when the source is high on perceived domineeringness compared to when the source is 
low on perceived domineeringness. 
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Reactance Measured as a Two-Step Process 
Earlier in this chapter, Dillard and Shen’s (2005) intertwined model of reactance was 
discussed in conjunction with the two-step process aimed at making the measure of freedom 
threat perceptions a necessary antecedent of reactance. Without the two-step process, measuring 
reactance alone would obscure any test of PRT as it is entirely possible for the audience of a 
message to experience anger and negative cognitions from a host of reasons not associated with a 
threat to freedom (e.g., poor logic, incorrect statements, counter-attitudinal advocacy). 
Operationally, Quick and Stephenson (2007b) modeled reactance as a two-step process in which 
freedom threat perceptions mediate the relationship between reactance and the antecedents of 
reactance (e.g., forceful language, choice-enhancing language). This process serves as an 
induction check for freedom threat, allowing PRT researchers to identify the message and source 
features that are inherently freedom threatening (see Quick & Stephenson, 2007b; Rains, 2013). 
Concurrent with this two-step process, hypothesis four proposes a positive relationship between 
freedom threat perceptions and reactance in the context of energy and water conservation.  
H4: Freedom threat perceptions will be positively associated with reactance. 
Given that reactance is associated with adverse outcomes which preclude or conflict with 
persuasion and compliance (Burgoon, Alvaro, et al., 2002; LaVoie et al., 2017), PRT research 
like the current investigation is often interested in the attitudinal and behavioral outcomes that 
result from reactance (see Rains, 2013). Guided by the reasoned action approach (see Fishbein & 
Ajzen, 2011; McEachan et al., 2016), Dillard and Shen (2005) were the first to draw a negative 
path connecting the intertwined model of reactance to attitudes and behavior. Following Dillard 
and Shen’s (2005) test of the intertwined model, several studies linking reactance to attitudinal 
outcomes followed (e.g., Quick & Bates, 2010; Quick et al., 2015; Quick, LaVoie, Reynolds-
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Tylus, Martinez-Gonzalez, & Skurka, 2017). Given that messages that influence conservation 
attitudes and intentions are of interest to the current dissertation, hypotheses five and six 
proposed that reactance to energy and water conservation messages and conservation would be 
negatively related to favorable attitudes towards conservation, which would have a positive 
relationship with intentions to conserve energy and water.  
H5: Reactance will have a negative relationship with favorable attitudes towards 
conservation. 
H6: Favorable attitudes towards conservation will have a positive relationship with 
intentions to conserve. 
H1-H2 and H4-H6 are represented below in Figure 1. 
 
Figure 1. Hypothesized Structural Model. 
Although the relationship between reactance and attitudes and intentions has been 
explored in several contexts, the delayed effects of reactance on attitudes and intentions is 
seldom examined. Early research by Gruder and colleagues (1978) found that message effects on 
attitudes can have sleeper effects up to 6 weeks removed from stimuli, and that reactance sleeper 
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effects may be attributable to message and source factors (Worchel & Brehm, 1971). According 
to Silvia (2006), delayed reactance effects can take place when the audience disagrees or 
disapproves of some aspect of the message or feature of the source (e.g., credibility, Pratkanis, 
Greenwald, Leippe, & Baumgardner, 1988), as well as when the reaction to a freedom threat 
changes overtime. The current dissertation was interested in investigating the delayed effects of 
reactance to energy and water conservation messages, as it is not only practical to know whether 
attitudes and intentions will last over time, but it is also theoretically useful to examine these 
delayed effects in reactance research. With this interest in mind, research questions two and three 
asked. 
RQ2: Will favorable attitudes towards conservation significantly decrease one week after 
exposure to the conservation message? 
RQ3: Will intentions to conserve significantly decrease one week after exposure to the 
conservation message? 
Individual Difference Variables as Moderators of Freedom Threat 
In addition to examining the effects of conservation message and source features, this 
dissertation also sought to provide a more extensive examination of PRT in the context of energy 
and water conservation by investigating the moderating effects of individual difference variables 
- reactance proneness and issue involvement - on freedom threat perceptions. Both individual 
difference variables are discussed in detail in the following paragraphs, followed by hypotheses 
on their relationships with other variables of interest to the current dissertation.   
Reactance proneness. Although identified as a psychological state (Brehm, 1966), 
reactance can also be considered a distinct individual difference variable, with some individuals 
maintaining a greater propensity to experience reactance than others (Brehm & Brehm, 1981; 
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Lienemann & Siegel, 2016; Steindl et al., 2015). Reactance-prone individuals are autonomous, 
self-determined, defiant, skeptical, and self-reliant personalities (Quick et al., 2013; Seibel & 
Dowd, 2001). They are also more likely to defend their freedom regardless of the costs of doing 
so (Wicklund, 1974). Previous research found that reactance-prone individuals often feel 
increased freedom threat upon exposure to persuasive messages (LaVoie et al., 2017; Quick & 
Stephenson, 2008), and that reactance proneness is commonly associated with message rejection 
(LaVoie et al., 2017; Miller, Burgoon, Grandpre, & Alvaro, 2006; Quick, Bates, & Quinlan, 
2009; Quick & Stephenson, 2008) and a proclivity to engage in risky behaviors. For example, 
Miller and Quick (2010) found that high reactance-prone individuals were more likely to engage 
in risky behaviors involving substance use and sexual activity, and they thus recommended 
targeting these individuals with messages supporting, rather than restricting, their authority. 
Given the potential for reactance proneness to determine how individuals inherently perceive 
persuasive messages as freedom-restricting (LaVoie et al., 2017; Quick et al., 2017; Quick & 
Stephenson, 2008), hypothesis seven posited an interaction between forceful language and 
reactance proneness. 
H7: Reactance proneness will moderate the relationship between forceful language and 
freedom threat perceptions, such that perceived freedom threat will be higher for high 
reactance prone individuals compared to low reactance prone individuals when receiving 
the forcefully worded messages. 
In addition to a proposed interaction with forceful language, it is logically possible for 
highly reactance-prone individuals to react to source trustworthiness, source expertise, and 
source domineeringness as an implied threat (Brehm, 1989), given the influential nature of a 
message’s source (Kim, 2017; Lee et al., 2010; Slater & Rouner, 1996) and the tendency for 
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reactance-prone individuals to value autonomy and control (Wicklund, 1974). To test these 
relationships, hypothesis eight posited interactions between source features and reactance 
proneness on freedom threat perceptions, and hypothesis nine proposed three-way interactions 
between forceful language, source features, and reactance proneness. 
H8a: Reactance proneness will moderate the relationship between source trustworthiness 
and perceived freedom threat perceptions, such that freedom threat perceptions will be 
lower for high reactance prone individuals compared to low reactance prone individuals 
when receiving the conservation message from a source high on trustworthiness.  
H8b: Reactance proneness will moderate the relationship between source expertise and 
freedom threat perceptions, such that freedom threat perceptions will be lower for high 
reactance prone individuals compared to low reactance prone individuals when receiving 
the conservation message from a source high on expertise.  
H8c: Reactance proneness will moderate the relationship between source 
domineeringness and freedom threat perceptions, such that freedom threat will be higher 
for high reactance prone individuals compared to low reactance prone individuals when 
receiving the conservation message from a source high on domineeringness. 
H9a: A three-way interaction among forceful language, source trustworthiness, and 
reactance proneness will have an effect on freedom threat perceptions, such that forceful 
language delivered by a source high on trustworthiness will be negatively associated with 
freedom threat perceptions for high reactance prone individuals. 
H9b: A three-way interaction among forceful language, source expertise, and reactance 
proneness will have an effect on freedom threat perceptions, such that forceful language 
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delivered by a source high on expertise will be negatively associated with freedom threat 
perceptions for high reactance prone individuals. 
H9c: A three-way interaction among forceful language, source domineeringness, and 
reactance proneness will have an effect on freedom threat perceptions, such that forceful 
language delivered by a domineering source will be positively associated with freedom 
threat perceptions for reactance prone individuals.  
Issue Involvement. An individual difference variable, issue involvement (also known as 
personal relevance, Petty & Cacioppo, 1986a) is considered a powerful determinant of message 
processing (Göckeritz et al., 2010), making it a valuable population segmenting variable. 
Message processing theorists view issue involvement as a factor that drives individuals to engage 
in high issue-relevant thinking, and as a determinant of attitude change (Petty & Cacioppo, 1979; 
Petty & Cacioppo, 1986a). In the environmental context, Kronrod and colleagues (2012), highly 
involved populations might respond more desirably to highly assertive environmental messages 
than less involved audiences. Additionally, the level of issue involvement may determine how 
likely it might be for individual to respond to source features as decision-making heuristics (O’ 
Keefe, 2012).  
Issue involvement may play a role in individuals’ perceptions of freedom threat in a 
message. The second principle of PRT (Brehm, 1966) postulates that involvement affects 
perceptions of freedom threat, such that increased involvement is linearly proportional to 
increased perceived freedom threat. Moreover, previously described research by Quick and 
colleagues (2011), and by Ghazali and colleagues (2018) indicates that involvement may interact 
with both freedom threatening message (Quick et al., 2011) and source features (Ghazali et al., 
2018). Ghazali and colleagues (2018) found, for example, that highly threatening language 
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delivered by sources high in social cues resulted in higher reactance for highly involved 
individuals. Despite their potential value for message tailoring, both principle 2 and issue 
involvement have largely remained underexplored or unsupported. For example, Bessarabova et 
al. (2017) found no support for the role of involvement when testing reactance and restoration 
postscripts. Given how mixed support is for involvement, a goal of this dissertation was to 
further examine the role of involvement in the context of conservation by proposing interactions 
on freedom threat among involvement and forceful language, source trustworthiness, source 
expertise, and source domineeringness, as well as three-way interactions among forceful 
language, each source feature, and involvement.  
H10: Issue involvement will moderate the relationship between forceful language and 
freedom threat perceptions, such that forceful language will be positively associated with 
freedom threat perceptions for individuals low in issue involvement. 
H11a: Issue involvement will interact with source trustworthiness such that issue 
involvement will be positively associated with freedom threat perceptions when source 
trustworthiness is low compared to when source trustworthiness is high. 
H11b: Issue involvement will interact with source expertise such that issue involvement 
will be positively associated with freedom threat perceptions when source expertise is 
low compared to when source expertise is high. 
H11c: Issue involvement will interact with source domineeringness such that issue 
involvement will be positively associated with freedom threat perceptions when source 
domineeringness is high compared to when source domineeringness is low. 
H12a: A three-way interaction among forceful language, source trustworthiness, and 
issue involvement will have an effect on freedom threat perceptions, such that forceful 
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language delivered by a source high on trustworthiness will be positively associated with 
freedom threat perceptions when issue involvement is low. 
H12b: A three-way interaction among forceful language, source expertise, and issue 
involvement will have an effect on freedom threat perceptions, such that forceful 
language delivered by a source high on expertise will be positively associated with 
freedom threat perceptions when issue involvement is low. 
H12c: An interaction among issue involvement, forceful language, and source 
domineeringness will have an effect on freedom threat perceptions, such that forceful 
language delivered by a highly domineering source will be negatively associated with 
freedom threat perceptions when issue involvement is low. 
Conservation Messages Guided by Vested Interest Theory (VIT) 
 Among the theories used to explain why individuals may respond to messages differently 
depending on their level of engagement with an issue is an overlooked communication theory 
that is similar to issue involvement, called vested interest theory (VIT, Crano, 1995, 1997). VIT 
posits that when individuals are invested in an issue, their attitudes become more predictive of 
their behaviors because they perceive the issue to have more personal consequence than other 
issues (Crano, 1995, 1997). Vested interest is conceptualized as a five-factor construct composed 
of (a) stake, the perceived positive and negative consequences of an issue; (b) certainty, the 
perceived probability that consequences will be felt; (c) immediacy, the perceived relevant 
timeframe of consequences; (d) salience, the perceived importance of the issue; and (e) self-
efficacy, the perceived ability to act upon or autonomy over the consequences of the issue (Crano 
& Prislin, 1995). According to VIT, the stronger each factor, the more vested the individual, and 
thus, the stronger the predicted attitude change (Crano & Prislin, 1995).  
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The concept of vested interest has been traditionally compared to other constructs 
emphasizing personal relevance or importance, such as self-interest (Crano, 1997), outcome-
relevant involvement (Lehman & Crano, 2002), and ego-involvement (Cho & Boster, 2005; 
Crano, 1995). However, the difference between vested-interest and constructs alike (e.g., 
involvement, interest) is that vested interests are those that are highly associated with personal 
values, perceived to be personally consequential, and seen as an issue one can do something 
about (e.g., reduce emission, prevent water scarcity; Anker, Feeley, & Kim, 2010). Although 
VIT has never been used to predict involvement, De Dominicis and colleagues (2014) 
recommended using vested interest in strategic environmental message design to increase 
engagement. To explore the potential for VIT to enhance issue involvement, the current 
dissertation sought to examine whether specific vested interest in the release of energy emissions 
(i.e., a consequence of energy consumption) or water scarcity (i.e., a consequence of water 
consumption) would be associated with energy or water conservation, respectively. This 
exploratory inquiry sought to make VIT a message design guide that speaks directly to personal 
relevance prompting involvement. With this expectation in mind, the third and final research 
question asked whether vested interest was associated with issue involvement in conservation.  
RQ4: Will vested interest (i.e., stake, salience, immediacy, certainty, and self-efficacy) in 
energy emissions/water scarcity be associated issue involvement in energy/water 
conservation? 
Conclusion 
Altogether, this dissertation sought to move communication theory and applied 
environmental communication forward by filling prevalent gaps in both areas. First, this 
dissertation sought to examine forceful language in the context of energy and water conservation 
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using Dillard and Shen’s (2005) validated measure of reactance to test the effects of forceful 
language as a message feature native to conservation messages on freedom threat perceptions. In 
conjunction with forceful language, this dissertation sought to examine the effects of source 
features, such as source trustworthiness, source expertise, and source domineeringness on 
freedom threat perceptions, as these may affect perceived freedom threat. Additionally, this 
dissertation aimed to provide a nuanced understanding of message processing by exploring the 
role of individual difference variables - reactance proneness and issue involvement - as 
moderators of the relationships between forceful language and source features with freedom 
threat perceptions. Finally, this dissertation looked to explore the possible associations between 
vested interest (Crano, 1995, 1997) in energy emissions and water scarcity and issue 
involvement in conservation, with the expectation that VIT could serve as a strategic message 
design guide for creating personally relevant conservation messages (De Dominicis et al., 2014). 
With these aims established, the following chapters will describe the method proposed, including 




CHAPTER III: METHODS 
The experimental design for this dissertation consisted of a 2 (language: forceful, non-
forceful) X 3 (source: Environmental Protection Agency [EPA], Institute for Sustainability, 
Energy and Environment [ISEE], student) between-subjects pretest-posttest, delayed-posttest 
control group design replicated in two topics (i.e., energy conservation, water conservation). The 
sample was recruited from a pool of undergraduate and graduate students attending the 
University of Illinois at Urbana-Champaign (UIUC). Each participant was randomly assigned to 
one of the twelve experimental messages or to one of the two control conditions (i.e., energy 
conservation control, water conservation control). The control conditions simply provided 
information on energy and water conservation, were not linked to a source, and did not issue 
behavioral recommendations. 
Pilot Study 
 Prior to the main study, a pilot test was conducted to test the effectiveness of the 
manipulation for forceful language and to examine population demographics. Following 
approval from the Institutional Review Board (IRB), 206 participants (N = 102 for energy 
conservation, N = 104 for water conservation) were recruited to pilot test the messages. Chapter 
4 will elaborate on the results of the pilot test.  
Recruitment and Survey Procedure 
Following approval from the Institutional Review Board (IRB), University of Illinois 
students (N = 502) were recruited to take an online survey at a university computer laboratory, as 
well as an emailed follow-up survey one week after their visit to the computer laboratory. In 
exchange for their participation, the students were provided with extra course credit. Data 
collection was facilitated by the Qualtrics survey platform, and all procedures for compensation 
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followed approved IRB protocol. Upon the laboratory visit, participants were randomly assigned 
to an experimental or control survey condition and provided with an informed consent page. 
Participants answered a battery of items in the pre-test and were introduced to their designated 
source with a short statement prior to stimuli exposure. Following exposure to the message 
stimuli, participants were given a 60-second thought-listing exercise (Petty & Cacioppo, 1986a) 
designed to extract negative cognitions associated with the message. After listing and coding 
negative thoughts, participants were asked post-test questions related to the message and the 
source, their emotions, attitudes, and intentions, as well as a list of demographic questions. One 
week after their lab visit, participants received an email with follow-up questions regarding the 
message and source, their emotions, attitudes, and behaviors. All participants were debriefed on 
the origin and purpose of the study, but only participants who completed both surveys were 
compensated with course extra credit.  
Data Collection and Cleaning Procedure 
 A variety of measures were taken to control the quality of the data collected. Participants 
completed the main survey and were exposed to the message stimulus at a computer laboratory 
to reduce the potential for distractions, particularly distractions between message exposure, 
thought-listing, and emotion questions immediately following message exposure. With the 
increased use of portable devices, electronic multitasking has increased substantially in the past 
decades (Jeong & Fishbein, 2007). Multitasking is a concern for survey scientists because it 
negatively affects engagement (Bowman, Levine, Waite, & Gendron, 2010; Bowman, Waite, & 
Levine, 2015). Moreover, switching between tasks can heighten delayed arousal (Yeykelis, 
Cummings, & Reeves, 2014) and can potentially affect the survey performance of young adults 
(Zwarun & Hall, 2014). Zwarun and Hall (2014) examined the effect of multitasking on survey-
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taking for a large (n = 6000) multigenerational sample and found that over half of young adult 
participants (18 to 24 years old) reported engaging in other activities on their electronic devices 
while taking the survey. Although distractions are common and sometimes inevitable, taking the 
survey at the computer laboratory allowed for controlling for the use of electronic devices, 
headphones, background noise, as well as participant duration and distractions. Participants in 
the energy conservation sample took an average of 17.93 minutes (SD = 4.34, N = 250), and 92 
percent (N = 230) of the sample took the follow-up. Participants in the water conservation 
sample took an average of 17.99 minutes (SD = 4.39, N = 252), and 93 percent (N = 235) of the 
sample took the follow-up.  
Participants 
 For the SEM analyses, following MacCallum, Browne, and Sugawara (1996), to achieve 
a power of .80 for a model with df = 467 for energy and 637 for water, the minimum N for a test 
of close fit is less than 132 per topic. Participants in the energy conservation sample (N = 250) 
ranged in age from 18 to 30 (M = 20.31, SD = 1.61), and most of them (74.8%) identified as 
female. The majority of participants reported their race/ethnicity as White or Caucasian (51.4%), 
followed by Asian or Asian American (17.3%), Black or of African Origin (10.8%), Hispanic, 
Latinx, or of Spanish origin (9.6%), multiracial (10.0%), or other (.8%). Most participants 
identified with the Democratic party (49.6%), followed by those who identified as Republican 
(17.2%), independent (6.8%), other (2%), and those who preferred not to declare their political 
party identification (4.0%). A substantial portion of participants (20.4%) did not identify with a 
political party altogether. Most participants were upperclassmen (Freshman [10.8%], Sophomore 
[19.6%], Junior [32.8%], and Senior [35.6%]), and few were graduate students (1.2%). 
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Additionally, most participants (59.2%) lived on-campus, and most (86.4%) lived in a shared 
space.  
Participants varied in their current energy conservation habits (adapted from Fielding, 
Russell, Spinks, & Mankad, 2012). The majority of participants (50.8%) did not pay an 
electricity bill, and most had control over the settings in the dryer machines (75.2%). In terms of 
past energy consumption behaviors, most participants (52.0%) did not have the habit of setting 
the temperature below 68 degrees (F) when it is cold or above 78 degrees (F) when it is warm to 
save energy on heating or cooling (approximate recommended temperature by the Department of 
Energy, n.d.). Most participants already dried only full loads of laundry (64.8%) and turned off 
lights and fans (87.6%) to save energy. In terms of advocating for energy conservation 
behaviors, most participants did not remind others to set the temperature below 68 degrees (F) 
when it is cold or above 78 degrees (F) when it is warm to save energy on heating or cooling 
(66.4%). Similarly, the majority of participants did not remind others to turn off unnecessary 
lights and fans to save energy (64.4%). Alternatively, most participants already reminded others 
to dry only full loads of laundry to save energy (59.2%).  
Participants in the water conservation sample (N = 252) ranged in age from 18 to 39 (M = 
20.33, SD = 2.04), and most of them (70.2%) identified as female. The majority of participants 
reported their race/ethnicity as White or Caucasian (61.9%), followed by Asian or Asian 
American (13.9%), Black or of African Origin (9.1%), Hispanic, Latinx, or of Spanish origin 
(8.7%), multiracial (4.0%), or other (.4%). Most participants identified with the Democratic party 
(48.4%), followed by those who identified as Republican (13.1%), independent (7.1%), other 
(1.2%), and those who preferred not to declare their political party identification (6.7%). As with 
the energy conservation sample, a considerable portion of participants in the water conservation 
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sample did not identify with a political party altogether (23.4%). Most participants were 
upperclassmen (Freshman [11.9%], Sophomore [20.2%], Junior [34.9%], and Senior [30.2%]), 
and few were graduate students (1.2%). Most of the participants lived on-campus (58.3%), and 
the majority shared their living space with someone (88.1%).  
Participants varied in their current water curtailment habits (adapted from Fielding et al., 
2012). The majority of participants did not pay a water bill (63.9%), and most had control over 
the settings of their washing machines (72.6%). In terms of past water consumption behaviors, 
most participants did not have the habit of limiting the number of times they flushed the toilet to 
save water (56.0%). Similarly, the majority did not limit their shower time to less than 5 minutes 
to save water (68.3%). Alternatively, the majority of participants already washed full loads of 
laundry to save water (69.8%). In terms of advocating for water conservation behaviors, the vast 
majority of participants did not remind others to limit the number of times they flushed the toilet 
(77.4%), most did not remind others to wash only full loads of laundry (54.8%), and most did not 
remind others to limit their shower to less than 5 minutes (81.3%). 
Message Creation and Topics 
The creation of energy conservation messages was guided by energy conservation 
recommendations from industry authorities, such as the United States EPA’s Energy Star 
program (EPA, n.d.-a), the United States Department of Energy’s (2014) Energy Saver 
strategies, and Ameren Illinois’ interactive Energy House (Ameren Illinois, 2017), a desirable 
practice for testing experimental messages with external validity (Brashers & Jackson, 1999; 
Jackson & Jacobs, 1983; Slater, Peter, & Valkenberg, 2015). Additionally, the dual-topic 
approach of this experiment ensured the reliability of the primary constructs and relationships 
examined (Grabe & Westley, 2003; O’Keefe, 2015). For each topic, messages were developed 
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using a 2 (language: forceful, non-forceful) X 3 (source: EPA, ISEE, student) design, plus 
control messages for energy and water, resulting in a total of 14 message conditions. See 
Appendix A for message conditions. 
Energy conservation message manipulation. Energy curtailment behaviors were 
obtained from a list of energy consumption end uses (Energy Information Administration, 2018). 
According to the EIA (2018), the top individual household energy consumption end uses include 
(a) space conditioning (i.e., heating and cooling, 32% of the energy consumed), (b) water heating 
(14% of the energy consumed), and (c) lighting (11% of the energy consumed). Curtailment 
behaviors were chosen because (a) they require everyday decision making (when compared to 
the use of efficiency default settings), (b) they represent behaviors that are within the control of 
most students living in university dwellings, and (c) they parallel daily water curtailment 
behaviors (i.e., drying full loads of laundry parallels washing full loads of laundry). Although 
necessary for conservation, efficiency behaviors (e.g., utilizing EnergyStar washing machines) 
may not be relevant or possible for the average student population, which most commonly reside 
in university dormitories and temporary off-campus student housing.  
Energy conservation messages resembled existent messages, which stress the importance 
of conserving energy (e.g., Ameren Illinois, 2017; United State Department of Energy, 2014; 
United States Environmental Protection Agency, n.d.-a). Forceful messages replicated the 
assertive tone of environmental messages (Kronrod et al., 2012) by starting with a forceful title, 
“Stop wasting energy!” followed by the kernel statement, “A substantial amount of the energy 
we consume releases emissions into the atmosphere, and we are all responsible for their impact 
on our environment and public health. Conserving energy can reduce our impact.” Following this 
introduction, the energy conservation message forcefully addressed readers by commanding, 
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“You must conserve energy wisely by doing following:” This statement was followed by three 
forcefully worded behavioral recommendations and a forcefully worded closing statement 
reading, “Take action right away! Stop the denial and begin conserving energy!”  
In contrast to the forcefully-worded messages, the non-forceful energy conservation 
messages began with, “Energy conservation is a choice!” followed by the statement, “A 
substantial amount of the energy we consume releases emissions into the atmosphere, and we are 
all responsible for their impact on our environment and public health. Conserving energy can 
reduce our impact.” The message proposed, “You can conserve energy wisely by doing the 
following,” followed by three suggested behaviors using choice-enhancing language, and a non-
forceful closing statement which read, “Every step counts! The choice to save energy is yours!”  
The control message provided general information about energy conservation and was 
not linked to a source. The energy conservation control message was titled, “Let’s talk about 
energy conservation!” followed by the kernel statement presented in the experimental conditions 
for consistency, "A substantial amount of the energy we consume releases emissions into the 
atmosphere, and we are all responsible for their impact on our environment and public health. 
Conserving energy can reduce our impact." The energy conservation control information asked, 
"What is energy conservation?" followed by the control information on energy conservation and 
ending with the following statement, “Many sustainable solutions are on the horizon!” See 
Appendix A for detailed message conditions. 
Water conservation message manipulation. The water curtailment behaviors were 
extracted from a published list of individual and household water consumption behaviors ranked 
by savings potential (see Inskeep & Attari, 2014). According to Inskeep and Attari’s (2014) list, 
the top individual indoor household water consumption activities include, (a) flushing the toilet 
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(19% of the water consumed), (b) washing clothes (15% of the water consumed), and (c) 
showering (12% of the water consumed). In order to resemble existing messages, water 
conservation messages opened by stressing the importance of water conservation (see Illinois 
American Water, 2017; Indiana State Department of Health, n.d.; Environmental Protection 
Agency, n.d.-b). Forceful messages started with a forceful title, “Stop wasting water!” followed 
by the statement, “Water is a valuable resource, yet it is scarce, and we are all responsible for 
preserving it to protect the environment and public health. Conserving water can preserve our 
supply.” Following this introduction, the water conservation message forcefully addressed 
readers by stating, “You must conserve water wisely by doing the following:” This statement 
was followed by three forcefully worded behavioral recommendations and a forcefully worded 
closing statement which read, “Take action right away! Stop the denial, and begin conserving 
water today!" 
In contrast to the forceful language, the non-forceful water conservation message started 
with the title, “Water conservation is a choice!” followed by the statement, “Water is a valuable 
resource, yet it is scarce, and we are all responsible for preserving it to protect the environment 
and public health. Conserving water can preserve our supply.” The message then proposed, “You 
can conserve water wisely by doing the following:” followed by three suggested behaviors using 
choice-enhancing language, and a non-forceful closing statement stating, “Every step counts! 
The choice to save water is yours!” See Appendix A for detailed message conditions.  
The water conservation control message was titled, "Let’s talk about water conservation!" 
followed by the kernel statement present in the experimental conditions, "Water is a valuable 
resource, yet it is scarce, and we are all responsible for preserving it to protect the environment 
and public health. Conserving water can preserve our supply." The water conservation control 
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message asked, "What is water conservation?" followed by the control information on water 
conservation. The control message concluded with the following statement, “Many sustainable 
solutions are on the horizon!” See a full version of the control messages in Appendix A. 
Measures for Pre-Post and Delayed Follow-Up Survey 
 The measures utilized included those associated with VIT (Crano, 1995, 1997), issue 
involvement (Quick & Stephenson, 2007a), reactance proneness (Hong & Faedda, 1996), source 
features (LaVoie et al., 2017; McCroskey, 1966; Miller et al., 2007), PRT (Brehm, 1966), and 
the outcomes of interest, as well as demographic and lifestyle questions. All items (except for 
demographic variables) were measured using a 5-point Likert scale (1 = strongly disagree to 5 = 
strongly agree), unless otherwise specified. The following paragraphs will describe the measures 
in detail.  
Vested interest. Vested interest in energy emissions or water scarcity was examined 
using an adapted version of the items used by Anker and colleagues’ (2010) and Quick, Anker, 
Feeley, and Morgan (2016) to measure (a) stake, (b) salience, (c) immediacy, (d) certainty, and 
(e) self-efficacy. The measure originally used included (a) six items to measure stake, (b) six 
items to measure salience, (c) five items to measure immediacy, (d) four items to measure 
certainty, and (e) six items to measure self-efficacy. Following a reliability analysis, the items 
yielding the highest overall scale reliability were retained in the final measure of each 
component. The final measure of stake was a 4-item subscale for energy emissions, and a 3-item 
scale for water scarcity (e.g., “Any steps to reduce energy emissions/water scarcity would make 
me feel good about myself”). Stake had acceptable reliability in the context of energy emissions 
( = .73) and nearly acceptable reliability in the context of water scarcity ( = .67). The final 
measure of salience was composed of four items for both energy emissions and water scarcity 
 54 
(e.g., “I frequently spend time thinking about energy emissions/water scarcity”) which displayed 
acceptable reliability in the context of energy emissions ( = .85) and in the context of water 
scarcity ( = .78). The final measure of immediacy was a 3-item subscale for energy emissions 
and water scarcity (e.g., “My steps to reduce energy emissions/water scarcity would have an 
immediate impact on my community”) which had acceptable reliability in the context of energy 
emissions ( = .88) and in the context of water scarcity ( = .90). Certainty was ultimately 
assessed using three items for energy emissions and water scarcity (e.g., Any steps I take to 
prevent energy emissions would likely affect my community”) which displayed acceptable 
reliability in the context of energy emissions ( = .80) and in the context of water scarcity ( = 
.79). Finally, self-efficacy was measured using a 4-item subscale for both energy emissions and 
water scarcity (e.g., “I am able to overcome any discomfort I might experience in order to help 
reduce energy emissions/water scarcity”) which had acceptable reliability in the context of 
energy emissions ( = .72) and in the context of water scarcity ( = .72). See Appendix B for 
original and retained items. 
Issue involvement. Issue involvement was originally measured with an adapted 9-item 
scale used by Quick and Stephenson (2007a). Following a reliability analysis, two items were 
dropped yielding a final 7-item measure of issue involvement. Sample items asked participants 
the extent to which they agree with statements, such as “I think about energy/water conservation 
a great deal,” “I find myself bringing up energy/water conservation in casual conversation,” and 
“Energy/Water conservation is a high priority for me.” The final issue involvement measure was 
reliable across the energy (α = .91) and water (α = .87) conservation contexts. See Appendix B 
for original and retained items. 
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Reactance proneness. Eleven items were selected from Hong and Faedda’s (1996) scale 
to measure reactance proneness. The items asked participants about their agreement with 
statements such as, “Regulations trigger a sense of resistance in me,” “I become frustrated when 
I am unable to make free and independent decisions,” and “When someone forces me to do 
something, I feel like doing the opposite.” Hong and Faedda’s (1996) items had acceptable 
reliability in the context of energy conservation ( = .82) and in the context of water 
conservation ( = .81). See a list of items in Appendix B.  
Source features. Source features were measured using an adapted version of 
McCroskey’s (1966) dimensions of perceived source expertise (i.e., expert, knowledgeable, and 
qualified) and perceived source trustworthiness (i.e., nice, good-natured, pleasant, honest, good, 
valuable, and trustworthy). Additionally, eight items were adapted from LaVoie et al. (2017) to 
measure perceived source domineeringness (i.e., domineering, authoritarian, oppressing, bossy, 
pushy, controlling, lenient, and submissive). Following a reliability analysis, the items with the 
highest overall scale reliability were retained in the final measure. The final measure of 
perceived source expertise was made up of three items (i.e., expert, knowledgeable, and 
qualified) with acceptable reliability in the context of energy (α = .84) and water (α = .82) 
conservation. The final measure of perceived source trustworthiness was comprised of six items 
in the context of energy conservation (i.e., good-natured, pleasant, honest, good, valuable, and 
trustworthy) with acceptable reliability (α = .86), and seven items in the context of water 
conservation (i.e., nice, good-natured, pleasant, honest, good, valuable, and trustworthy) with 
acceptable reliability ( = .88). The final measure of perceived source domineeringness 
consisted of four items (i.e., oppressing, bossy, pushy, and controlling) with acceptable reliability 
in the context of energy conservation (α = .72) and four items (i.e., domineering, oppressing, 
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bossy, and controlling) with acceptable reliability in the context of water conservation (α = .80). 
See Appendix B for original and retained items. 
State reactance. State reactance was measured as a combination of negative cognitions 
and anger, as recommended by Dillard and Shen (2005). Negative cognitions were assessed 
using a thought-listing technique popularized by (Petty & Cacioppo, 1986a), utilized in previous 
reactance studies (e.g., Quick, 2012; Quick & Stephenson, 2007a; Rains, 2013). Following this 
procedure, individuals were given 60 seconds to jot down their thoughts regarding the message 
immediately after exposure to the message. After thought-listing, participants were asked to code 
each thought as relevant (i.e., related to the message) or irrelevant (i.e., unrelated to the 
message), as well as positive (i.e., favorable), negative (i.e., unfavorable) or neutral (i.e., neither 
favorable nor unfavorable). Ultimately, only relevant negative cognitions were extracted and 
included in the measure of negative cognitions. In addition to thought-listing, a 3-item measure 
of negative cognitions (e.g., “The thoughts I had about this conservation message were 
negative”) was adapted from Quick et al. (2015) and had acceptable reliability for the energy 
sample ( = .92) and for the water sample ( = .92). The measure of relevant negative cognitions 
obtained through thought-listing was correlated with the measure of negative cognitions in the 
context of energy (r = .30) and water (r = .50). Anger was measured with four items asking 
participants how (a) irritated, (b) angry, (c) annoyed, and (d) aggravated they felt while reading 
the message (Dillard & Peck, 2001). This measure of anger was reliable in the context of energy 
( = .92) and water ( = .92) conservation. The measure anger was positively correlated with the 
Likert scale measure of negantive cognitions (r = .52) and the measure of freedom threat 
perceptions (r = .57) in the context on energy conservation, as well as in the context of water 
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conservation (negantive cognitions [r = .55] and freedom threat perceptions [r = .61]). See 
reactance measures in Appendix B. 
Freedom threat. Following Brehm (1966), as well as Brehm and Brehm (1981), Quick 
and associates (Quick, 2012; Quick & Considine, 2008; Quick et al., 2015) recommended 
measuring psychological reactance as a two-step process with freedom threat preceding 
reactance. Freedom threat was measured as a 4-item induction check asking participants about 
the extent to which they felt their freedom had been threatened by the message (e.g., “The 
message threatened my freedom to choose”) or the extent to which they perceived the message 
tried to make a decision for them (e.g. “The message tried to make a decision for me”). Freedom 
threat was reliable for energy ( = .86) and water ( = .88) conservation. See Appendix B for 
freedom threat items.  
Attitudes toward conservation. The measurement of attitudes toward conservation was 
guided by Fishbein and Ajzen’s (2011) recommendations. To examine general attitudes, 
participants were asked about the extent to which taking steps to conserve energy/water would 
(a) be good for society in general, (b) be beneficial for society in general, (c) be good for me, (d) 
be beneficial to me, (e) make me feel like I did the right thing, and (f) help me feel good about 
myself. This measure of attitudes was reliable in the post-test for the energy conservation sample 
( = .88) and for the water conservation sample ( = .89), and in the delayed post-test for the 
energy conservation sample ( = .92) and for the water conservation sample ( = .89). See 
Appendix B for a measure of attitudes toward conservation. 
Intentions to conserve. The measurement of intentions to conserve energy and water 
was guided by Fishbein and Ajzen’s (2011) recommendations. Participants were asked to 
indicate the extent to which they intended to conserve energy/water on a daily basis (e.g., “I 
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intend to take steps to conserve energy/water on a daily basis,”) every day (e.g., “I will take steps 
to conserve energy/water every day,”), and each day (e.g., I would be willing to take steps each 
day to conserve energy/water). This measure of attitudes was reliable in the post-test for the 
energy conservation sample ( = .91) and the water conservation sample ( = .91), and in the 
delayed post-test for the energy conservation sample ( = .91) and the water conservation sample 
( = .92). See Appendix B for a measure of intentions to conserve. 
Demographic and lifestyle questions. Demographic and lifestyle questions included (a) 
current curtailment habits (i.e., whether they performed the behaviors recommended and whether 
they reminded others to perform the behaviors recommended, adapted from Fielding et al., 
2012), (b) age, (c) sex/gender, (d) race/ethnicity, (e) political party, (f) college standing, (g) 
energy/water bill payer, (h) housing status, and (i) housemate status. See a complete list of 
survey items in Appendix B.  
Delayed follow-up survey. A follow-up Qualtrics survey link was sent to participants via 
email one week after taking the lab survey to examine delayed changes on attitudes and 
intentions. The follow-up survey used the same measures for (a) attitudes toward conservation, 
and (b) intentions to conserve used in the post-test. Participants were provided one week to take 
the follow-up survey at their convenience. 
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CHAPTER IV: RESULTS 
A pilot test was conducted to examine the population demographics and lifestyle factors 
of the target student population of interest, and to test the messages and sources for their freedom 
threatening properties. Pilot findings are reported separately, by topic. 
Energy Conservation Sample Demographic Factors 
The age of participants in the energy conservation sample (N = 101) ranged from 18 to 
31 (M = 20.66, SD = 1.62), with most participants identifying as female (67.6%). The majority of 
participants reported their race/ethnicity as White or Caucasian (63.4%), followed by Asian or 
Asian American (17.8%), Black or of African Origin (13.9%), and Hispanic, Latinx, or of 
Spanish origin (5.0%). Most participants identified as Democrats (43.6%), followed by those 
who identified as Republican (14.9%), Independent (10.9%), and other (4.0%). A substantial 
number of participants preferred not disclose their affiliation with a political party (26.7%). The 
majority of participants were upperclassmen (Freshman [8.8%], Sophomore [34.3%], Junior 
[33.3%], and Senior [23.5%]). Additionally, most participants lived on-campus (63.0%), and 
most participants (81.4%) lived in a shared space.  
Energy Conservation Sample Lifestyle Factors 
Participants differed in their current energy conservation habits (adapted from Fielding et 
al., 2012). The majority of participants did not pay an electricity bill (54.9%). In terms of past 
energy consumption behaviors, most participants (53.9%) did not have the habit of setting the 
temperature below 68 degrees (F) when it is cold or above 78 degrees (F) when it is warm to 
save energy on heating or cooling (approximate recommended temperature by the Department of 
Energy, n.d.). However, most participants already dried only full loads of laundry (81.4%), and 
most turned off lights and fans to save energy (89.2%). In regard to advocating for energy 
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conservation behaviors, most participants did not remind others to set the temperature below 68 
degrees (F) when it is cold or above 78 degrees (F) when it is warm to save energy on heating or 
cooling (77.5%). Similarly, the majority of participants did not remind others to turn off 
unnecessary lights and fans to save energy (74.5%). In contrast, most participants already 
reminded others to dry only full loads of laundry to save energy (78.4%).  
Mean Differences by Message Condition and Source Type for the Energy Conservation 
Sample  
Induction checks were run to examine differences in freedom threat perceptions across 
message conditions and source types. A univariate analysis of variance was conducted to 
compare the effect of message condition (forceful language, non-forceful language, control) on 
freedom threat perceptions to determine if the manipulation of forceful language was effective 
for the energy conservation sample. The analysis of variance showed that the message condition 
had a significant effect on freedom threat perceptions, F (2, 99) = 3.74, p < .05. Post hoc 
pairwise comparisons indicated that freedom threat perceptions for the forceful language 
condition (M = 2.28, SD = 1.04) was significantly higher than freedom threat perception for the 
non-forceful language condition (M = 1.85, SD = .81) and the control condition (M = 1.65, SD = 
.78). A second univariate analysis of variance was conducted to compare the differences between 
source types (EPA, ISEE, student, control) on freedom threat perceptions to determine whether 
sources differ on the freedom threat perceptions. The analysis of variance revealed that source 
type did not have a significant effect on freedom threat perceptions, F (3, 98) = 1.96, p > .05. 
Overall, these results revealed that the manipulation of forceful language indeed resulted in more 
freedom threat perceptions that the non-forceful and control message conditions, and that no 
source was associated with significantly more threat than any other source. 
 61 
Water Conservation Sample Demographic Factors 
Participants in the water conservation sample (N = 105) ranged in age from 18 to 36 (M = 
20.57, SD = 2.11), with the majority of participants (74.0%) identifying as female. Most 
participants reported their race/ethnicity as White or Caucasian (67.3%), followed by Hispanic, 
Latinx, or of Spanish origin (13.5%), Asian or Asian American (9.6%), Black or of African 
Origin (8.7%), or other (1.0%). The majority of participants identified as Democrats (63.5%), 
followed by those who identified as Republican (13.5%), and Independent (4.8%). A 
considerable number of participants preferred not to disclose their affiliation with a political 
party (18.3%). Most participants were upperclassmen (Freshman [5.8%], Sophomore [32.7%], 
Junior [32.7%], and Senior [28.8%]). Additionally, the majority of participants lived on-campus 
(60.6%), and most shared their living space (86.5%). 
Water Conservation Sample Lifestyle Factors 
Participants had diverse water conservation habits (adapted from Fielding et al., 2012). 
The majority of them did not pay a water bill (57.7%). In terms of past water consumption 
behaviors, half of the participants did not limit the number of times they flushed the toilet to save 
water (50.0%). Most participants already washed only full loads of laundry to save water 
(79.8%), and most did not limit their shower time to less than 5 minutes to save water (76.9%). 
When asked about advocating for water conservation behaviors, most participants reported not 
reminding others to limit the number of times they flushed the toilet to save water (80.8%). 
Similarly, the majority of participants did not remind others to wash only full loads of laundry to 
save water (68.3%), and most participants did not remind others to limit their shower time to less 
than 5 minutes to save water (79.6%). 
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Mean Differences by Message Condition and Source Type for the Water Conservation 
Sample  
Induction checks were conducted to look at differences in freedom threat perceptions 
across message conditions and source types. A univariate analysis of variance was conducted to 
compare the effect of message condition (forceful language, non-forceful language, control) on 
freedom threat perceptions to determine if the manipulation of forceful language was effective 
for the water conservation sample. The analysis of variance showed that message condition had a 
significant effect on freedom threat perceptions, F (2, 101) = 7.36, p < .01. Post hoc pairwise 
comparisons indicated that freedom threat perceptions for the forceful language condition (M = 
2.71, SD = 1.18) was significantly higher than the freedom threat perceptions for the non-
forceful language condition (M = 1.87, SD = .93) and the control condition (M = 2.12, SD 
= .85). Another univariate analysis of variance was conducted to compare the effect of source 
type (EPA, ISEE, student, control) on freedom threat perceptions to determine whether sources 
differed on the freedom threat perceptions. A second analysis of variance showed that source 
type did not have a significant effect on freedom threat perceptions, F (3, 100) = .33, p > .05. 
Overall, these results revealed that the forceful language manipulation indeed resulted in more 
freedom threat perceptions that the non-forceful and control message conditions, and sources did 
not differ significantly from each other on freedom threat perceptions.  
Pilot Test Conclusions 
In conclusion, the pilot test revealed similar demographics between the energy and water 
conservation samples. In regard to lifestyle, most participants did not pay an electricity or water 
bill, and both samples differed slightly of the behaviors they had already performed and those 
they had asked others to perform. Finally, the induction checks revealed that the forceful 
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language manipulations were more successful in eliciting significantly higher freedom threat 
perceptions than the control and non-forceful message conditions. Moreover, sources did not 
differ in freedom threat perceptions for both samples.  
Main Study 
Data Screening 
 Before the analyses were conducted, the energy conservation data were checked for 
assumptions of normality and missing values (Tabachnick & Fidell, 2007). Screening for missing 
data using Little’s MCAR revealed that data were missing at random fewer than 2 percent of the 
cases (i.e., 920 out of 37,539 values), which is below the 5 percent maximum cutoff for 
problematic data (Tabachnick & Fidell, 2007). Screening for skewness and kurtosis revealed 
normal ranges for all variables (i.e., -2.00 to +2.00). There was no evidence of multicollinearity, 
as bivariate correlations did not approach .90. See Table 1 for correlations, means, and standard 

















Zero-order Correlation, Means and Standard Deviations for Energy Conservation Variables 
Variable 1 2 3 4 5 6 7 8 
1. Trustworthiness  --- 
       
2. Expertise  .68**  --- 
      
3. Domineeringness -.19** -.28**  --- 
     
4. Freedom Threat -.12 -.18**  .22**  --- 
    
5. Anger -.17* -.11  .20**  .55**  --- 
   
6. Negative Cognitions -.19** -.23**  .22**  .51**  .74**  --- 
  
7. Attitudes  .24**  .30** -.14* -.17** -.29** -.34**  --- 
 
8. Intentions  .17*  .25** -.05 -.22** -.28** -.32**  .58**  --- 
Mean 4.07 4.00 2.47 2.07 1.59 1.75 4.39 4.13 
SD 0.72 0.54 0.72 0.98 0.86 0.93 0.58 0.77 
Note. *p < .05, **p < .01. 
        
The water conservation data were also checked for normality assumptions and missing 
values (Tabachnick & Fidell, 2007). Screening for missing data using Little’s MCAR test 
showed that the data were missing at random fewer than 1 percent of the values (i.e., 413 out of 
37,324 values), which is below the 5 percent maximum cutoff for problematic cases (Tabachnick 
& Fidell, 2007). Screening for skewness and kurtosis showed normal ranges (i.e., -2.00 to +2.00) 
for all variables. Finally, there was no sign of multicollinearity, as bivariate correlations did not 









Zero-order Correlation, Means and Standard Deviations for Water Conservation Variables 
Variable 1 2 3 4 5 6 7 8 
1. Trustworthiness  --- 
       
2. Expertise  .64**  --- 
      
3. Domineeringness -.18** -.24**  --- 
     
4. Freedom Threat -.14* -.18**  .10  --- 
    
5. Anger -.15* -.19**  .18**  .59**  --- 
   
6. Negative Cognitions -.21** -.22**  .11  .53**  .75**  --- 
  
7. Attitudes  .26**  .25** .01 -.23** -.28** -.29**  --- 
 
8. Intentions  .29**  .33** -.07 -.25** -.31** -.33**  .54**  --- 
Mean 3.98 3.99 2.54 2.10 1.68 1.94 4.29 3.85 
SD 0.78 0.58 0.68 1.02 0.92 1.05 0.63 0.87 
Note. *p < .05, **p < .01. 
        
Induction Checks 
 Prior to the main analyses, induction checks were conducted to verify differences in 
freedom threat perceptions across message conditions and source types. A univariate analysis of 
variance was conducted to compare the effect of message condition (i.e., forceful language, non-
forceful language, control) on freedom threat perceptions to determine if the manipulation of 
forceful language was effective for the energy conservation sample. The analysis of variance 
showed that message condition had a significant effect on freedom threat perceptions, F (2, 247) 
= 12.20, p < .001. Post hoc pairwise comparisons indicated that freedom threat perceptions for 
the forceful language condition (M = 2.39, SD = 1.01) were significantly higher than freedom 
threat perceptions for the non-forceful language condition (M = 1.91, SD = .93) and the control 
condition (M = 1.60, SD = .71). Moreover, the non-forceful condition did not differ significantly 
on freedom threat perceptions from the control condition (p = .09). Given that this dissertation 
aimed to compare freedom threat perceptions between forceful versus nonforceful language, and 
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the control condition did not (a) represent either language type, or (b) differ significantly from 
the non-forceful condition in terms of freedom threat perceptions (p = .09), the control condition 
was left out of the subsequent structural equation modelling (SEM) analyses for the energy 
conservation context.  
A univariate analysis of variance was conducted to compare the effect of energy 
conservation source type (i.e., EPA, ISEE, student, control) on freedom threat perceptions to 
examine whether source type was more or less associated with freedom threat perceptions. The 
analysis of variance showed that source type conditions had a significant main effect on freedom 
threat perceptions, F (3, 246) = 4.12, p < .01. Post hoc pairwise comparisons revealed a 
significant difference on freedom threat perceptions between the source-less control condition 
(M = 1.60, SD = .71) and the three source conditions, specifically the EPA (M = 2.25, SD 
= .99), ISEE (M = 2.01, SD = .92), and the student source (M = 2.19, SD = 1.09). However, no 
significant differences were revealed between the EPA and ISEE (p = .13), EPA and the student 
source (p = .71), or between ISEE and the student source (p = .25). Consistent with forceful 
language analyses, subsequent SEM analyses excluded the sourceless control condition. 
In the context of water conservation, a univariate analysis of variance comparing message 
conditions (i.e., forceful language, non-forceful language, control) on freedom threat perceptions 
revealed a significant effect, F (2, 249) = 16.86, p < .001. Post hoc pairwise comparisons 
indicated that freedom threat perceptions were higher for the forceful language condition (M = 
2.50, SD = 1.14) than for the non-forceful language condition (M = 1.77, SD = .82) and the 
control condition (M = 1.87, SD = .76). Furthermore, the non-forceful condition was not 
significantly different from the control condition on freedom threat perceptions (p = .58). 
Because this dissertation involved comparing freedom threat perceptions between forceful versus 
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nonforceful language, and the control condition did not (a) represent either language type or (b) 
differ significantly from the non-forceful condition in terms of freedom threat perceptions (p 
= .58), the control condition was also omitted in the structural equation modelling (SEM) 
analyses for the water conservation model. 
A univariate analysis of variance was conducted to examine differences in the effects of 
water conservation source type (EPA, ISEE, student, control) on freedom threat perceptions. The 
analysis of variance showed source type conditions did not differ significantly from one another 
or from the sourceless control condition, F (3, 248) = 1.30, p > .05 for the water conservation 
sample. Remaining consistent with the energy conservation models and forceful language 
analyses, the subsequent SEM analyses did not include the sourceless control condition. 
Following the induction checks, the data were analyzed to examine the proposed hypotheses and 
research questions.  
Data Analysis 
 Equivalent data analytic procedures were performed for the energy and water 
conservation contexts to examine H1-H12 and RQ1-RQ3. Structural equation modeling was 
performed in two steps, a confirmatory factor analysis (CFA) of latent constructs followed by a 
test of the structural models using MPlus’ 8th edition maximum likelihood robust (MLR) 
estimator to account for any non-normal data. The models’ fits were evaluated against Holbert 
and Stephenson’s (2008) “acceptable fit” values for the root mean square error for approximation 
(RMSEA ≤ .08), the comparative fit index (CFI ≥ .90), and standard root mean approximation 
(SRMR ≤ .08), as well a “good fit” values for RMSEA (≤ .06), CFI (≥ .95), and SRMR (≤ .08, 
(≤ .08, Hu & Bentler, 1999; Kline, 2016). 
Confirmatory Factor Analysis 
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 Confirmatory factor analyses (CFA) were conducted first to examine the measurement 
properties of each scale. The proposed models specified seven latent variables measured on a 5-
point scale (1 = strongly agree to 5 = strongly disagree) including (a) source expertise, (b) 
source trustworthiness, (c) source domineeringness, (d) freedom threat, (e) anger, (f) negative 
cognitions, and (g) attitudes. Additionally, forceful language was specified as an observed 
variable (0 = non-forceful language, 1 = forceful language), for a total of 8 variables in the 
hypothesized main effects model. Given that there were no major source differences on freedom 
threat perceptions, source type was not included as a variable in the model. In general, the energy 
conservation measurement model had a good fit, χ² (637, N = 215) = 1,166.69, p < .001, 
RMSEA = .06 (90% CI: .057, .068), SRMR = .06, with the exception of the CFI = .87. After 
dropping trustworthiness item 1 (i.e., as a source of energy conservation information, the 
[source] is nice), domineeringness item 1 (i.e., as a source of energy conservation information, 
the [source] is domineering), item 2 (i.e., as a source of energy conservation information, the 
[source] is authoritarian), item 7 (i.e., as a source of energy conservation information, the 
[source] is lenient), and item 8 (i.e., as a source of energy conservation information, the [source] 
is submissive) the overall measurement model fit improved. The overall fit of the energy 
conservation measurement model improved substantially, χ² (467, N = 215) = 836.30, p < .001, 
RMSEA = .06 (90% CI: .054, .067), SRMR = .06, and CFI = .90.  
In general, the measurement model for the water conservation achieved a good fit, χ² 
(637, N = 217) = 1195.19, p < .001, RMSEA = .06 (90% CI: .058, .069), SRMR = .06, with the 
exception of the CFI = .87. After dropping trustworthiness item 1 (i.e., as a source of water 
conservation information, the [source] is nice), and domineeringness item 2 (i.e., as a source of 
water conservation information, the [source] is lenient), item 3 (i.e., as a source of water 
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conservation information, the [source] is authoritarian), item 6 (i.e., as a source of water 
conservation information, the [source] is pushy), and item 8 (i.e., as a source of water 
conservation information, the [source] is submissive), the overall measurement model fit 
improved. The final model fit was acceptable for the water conservation measurement model, χ² 
(467, N = 217) = 849.11, p < .001, RMSEA = .06 (90% CI: .055, .068), SRMR = .06, and CFI 
= .90. Following the establishment of satisfactory measurement models across topics, the 
structural models were analyzed.  
Structural Model Analysis 
 The energy conservation structural model had a good fit on all indices, χ² (516, N = 215) 
= 908.98, p < .001, RMSEA = .06 (90% CI: .053, .066), SRMR = .08, with the exception of CFI 
= .89. An analysis of modification indices revealed fit improvement by adding a direct path from 
source trustworthiness to energy conservation attitudes. Adding this path resulted in an improved 
model, χ² (515, N = 215) = 897.95, p < .001, RMSEA = .06 (90% CI: .052, .065), SRMR = .06, 







Figure 2. Energy Conservation Structural Model. 
Note. Solid arrows represent hypothesized paths, and dashed arrows represent suggested post hoc modifications. 
Unstandardized estimates provided first, and standardized estimates are provided in parentheses. *p < .05, **p < .01, 
***p < .001. χ² (515, N = 215) = 897.95, p < .001, RMSEA = .06 (90% CI: .052, .065), SRMR = .06, and CFI = .90. 
 
The water conservation structural model displayed a good fit, χ² (516, N = 217) = 947.58, 
p < .001, RMSEA = .06 (90% CI: .056, .068), except for SRMR = .09, and CFI = .89. An 
analysis of modification indices revealed an improvement in fit resulting from adding a direct 
path from source trustworthiness to water conservation intentions. Adding this path resulted in an 
improved model fit, χ² (515, N = 217) = 934.78, p < .001, RMSEA = .06 (90% CI: .055, .068), 
SRMR = .80, and CFI = .90. Unstandardized (UPC) and standardized (SPC) path coefficients for 
the energy and water conservation models in the models below will be presented in the next 
section. See figure 3 for the final water conservation structural model. 
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Figure 3. Water Conservation Structural Model. 
Note. Solid arrows represent hypothesized paths, and dashed arrows represent suggested post hoc modifications. 
Unstandardized estimates provided first, and standardized estimates are provided in parentheses. *p < .05, **p < .01, 
***p < .001. χ² (515, N = 217) = 934.78, p < .001, RMSEA = .06 (90% CI: .055, .068), SRMR = .80, and CFI = .90. 
 
Hypothesis Testing and Research Questions 
Source feature appraisal. Research question 1 (RQ1) asked how sources differed in 
terms of perceived source trustworthiness (RQ1a), expertise (RQ1b), and domineeringness 
(RQ1c). Three univariate analyses of variance were conducted per context comparing the EPA, 
ISEE, and the student source in terms of source feature appraisal. For the energy conservation 
sample, an analysis of variance showed that the sources differed significantly based on perceived 
trustworthiness, F (2, 212) = 7.39, p < .01. Follow-up post hoc pairwise comparisons indicated 
that the EPA (M = 4.15, SD = .58) and ISEE (M = 4.10, SD = .46) were significantly more 
trustworthy than the student source (M = 3.83, SD = .57), and that the EPA and ISEE did not 
differ from each other in terms of trustworthiness (p = .59). A second analysis of variance 
showed that the sources differed significantly based on perceived expertise, F (2, 212) = 32.62, p 
< .001. Subsequent, post hoc pairwise comparisons showed that the EPA (M = 4.44, SD = .57) 
was perceived as significantly more expert than ISEE (M = 4.16, SD = .59) and the student 
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source (M = 3.60, SD = .72), and that ISEE was perceived to be significantly more expert than 
the student source. A third analysis of variance showed that sources differed significantly in 
terms of perceived domineeringness, F (2, 212) = 5.78, p < .01. Follow-up post hoc pairwise 
comparisons showed that the ISEE (M = 2.25, SD = .74) was perceived to be significantly less 
domineering than the EPA (M = 2.50, SD = .70) and the student source (M = 2.65, SD = .72), 
and that the student source did not differ significantly from the EPA in terms of domineeringness 
(p = .22).  
Source feature appraisal for the water conservation sample resembled source appraisal for 
the energy conservation sample, with the exception of the source expertise appraisal. An analysis 
of variance revealed that the sources differed significantly based on perceived trustworthiness, F 
(2, 214) = 6.69, p < .01. Post hoc pairwise comparisons indicated that the EPA (M = 4.05, SD 
= .59) and ISEE (M = 4.13, SD = .53) were significantly more trustworthy than the student 
source (M = 3.80, SD = .58), and that the EPA and ISEE were not significantly different from 
each other in terms of trustworthiness (p = .42). An analysis of variance on perceived expertise 
by source revealed significant differences between sources, F (2, 214) = 32.62, p < .001. Post 
hoc pairwise comparisons revealed that the student source (M = 3.46, SD = .83) was perceived 
as significantly less expert than the EPA (M = 4.33, SD = .62) and ISEE (M = 4.16, SD = .57), 
and that in the context of water conservation, the EPA and ISEE did not differ significantly in 
terms of source expertise (p = .12). A final analysis of variance revealed that sources differed 
significantly in association with perceived domineeringness, F (2, 214) = 6.29, p < .01. Post hoc 
pairwise comparisons showed that ISEE (M = 2.27, SD = .70) was perceived to be significantly 
less domineering than the EPA (M = 2.63, SD = .71) and the student source (M = 2.57, SD 
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= .67), and that the student source did not differ significantly from the EPA in terms of 
domineeringness (p = .58). See Table 3 for source feature means and standard deviations. 
Table 3 
      
Source Feature Means and Standard Deviations 
   
  
Energy Conservation  
 
Water Conservation  
Source Appraisal   M SD   M SD 
Trustworthiness  

















      
EPA 
 

























Student   2.65a .72   2.57a .67 
Note. Means with differing subscripts within source feature (i.e., trustworthiness, expertise, student) are significantly 
different at the p ≤ .05. 
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Main model. Hypothesis 1 (H1) proposed a positive association between forceful 
language and freedom threat perceptions. The path analyses revealed a statistically significant 
relationship between forceful language and freedom threat perceptions for energy conservation 
(UPC = .54/SPC = .26, p < .001) and for water conservation (UPC = .83/SPC = .40, p < .001). 
Similarly, H2a – H2c proposed direct relationships between the source features of interest and 
freedom threat perceptions. Specifically, positive associations between source trustworthiness 
(H2a) and source expertise (H2b) with freedom threat perceptions were expected, and a negative 
association between source domineeringness (H2c) with freedom threat perceptions was 
proposed. Path analyses revealed no significant relationships between freedom threat perceptions 
and source trustworthiness (UPC = -.44/SPC = -.20, p > .05) or source expertise (UPC = .11/SPC 
= .08, p > .05). However, as expected, a significant positive relationship was revealed between 
source domineeringness (UPC = .30/SPC = .20, p < .05) and freedom threat perceptions for 
energy conservation. For water conservation, the path analyses revealed non-significant 
relationships between freedom threat perceptions and source trustworthiness (UPC = -.32/SPC = 
-.17, p > .05), source expertise (UPC = -.04/SPC = -.03, p > .05), or source domineeringness 
(UPC = .17/SPC = .09, p > .05). In sum, H1 was supported across energy and water 
conservation, H2a and H2b were not supported in either context. H2c was supported for energy 
conservation but failed to receive support in the context of water conservation. 
 In line with a classic PRT proposition, H4 proposed a positive association between 
freedom threat perceptions and reactance within the context of energy and water conservation. 
Correlation matrices in tables 1 and 2 indicated that anger, negative cognitions, and freedom 
threat were highly correlated with each other, with correlations ranging from .57 to .72 for 
energy conservation and .55 to .76 for water conservation. The structural models revealed a 
 75 
significant positive relationship between freedom threat perceptions and reactance within the 
context of energy conservation (UPC = .52/SPC = .67, p < .001) and water conservation (UPC 
= .63/SPC = .73, p < .001). To note, anger and negative cognitions loaded substantially high on 
reactance in energy and water conservation (i.e., anger [.87, .87], and negative cognitions 
[.85, .93]) compared to estimates from previous meta-analytic research (i.e., anger [.62], and 
negative cognitions [.52], see Rains, 2013). This difference in loadings may be attributed to the 
use of Likert scales to measure both reactance and negative cognition. H4 was supported across 
contexts.  
 Hypothesis 5 proposed a negative association between reactance and favorable attitudes 
towards conservation, and H6 proposed a positive association between favorable attitudes 
towards conservation and intentions to conserve. The structural model revealed a significant 
negative relationship between reactance and favorable attitudes towards energy conservation 
(UPC = -.18/SPC = -.34, p < .001) as well as a significant positive relationship between attitudes 
and intentions to conserve energy (UPC = 1.29/SPC = .66, p < .001). Within the context of water 
conservation, the path analyses revealed a significant negative relationship between reactance 
and favorable attitudes towards water conservation (UPC = -.15/SPC = -.34, p < .01) as well as a 
significant positive association between attitudes about water conservation and intentions to 
conserve water (UPC = 1.07/SPC = .53, p < .001). In all, H5 and H6 were supported across 
contexts.  
 Indirect effects and variance explained. Indirect effects were examined using the 
RMediation software (Tofighi & MacKinnon, 2011), which calculates the 95% confidence 
intervals around mediated effects. Significant mediation effects in the context of energy 
conservation included: (a) freedom threat perceptions mediating the relationship between 
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forceful language and reactance (95% CI: 0.118, 0.464), (b) freedom threat perceptions 
mediating the relationship between source domineeringness and reactance (95% CI: 0.005, 
0.320), (c) reactance mediating the relationship between freedom threat perceptions and 
favorable attitudes towards energy conservation (95% CI: -0.156, -0.035), (d) favorable attitudes 
towards energy conservation mediating the relationship between reactance and intentions to 
conserve energy (95% CI: -.393, -0.085). Altogether, the variance explained by the endogenous 
variables in the structural energy conservation model was distributed among freedom threat 
perceptions (R2 = .15), reactance (R2 = .45), attitudes (R2 = .21), and intentions to conserve (R2 = 
.45). 
In the context of water conservation, significant mediation effects included: (a) freedom 
threat perceptions mediating the relationship between forceful language and reactance (95% CI: 
0.319, 0.758), (b) reactance mediating the relationship between freedom threat perceptions and 
favorable attitudes towards water conservation (95% CI: -0.169, -0.031), (d) favorable attitudes 
towards water conservation mediating the relationship between reactance and intentions to 
conserve water (95% CI: -0.298, -0.051). In all, the variance accounted for by the endogenous 
variables in the structural water conservation model was distributed among freedom threat 
perceptions (R2 = .22), reactance (R2 = .54), attitudes (R2 = .11), and intentions to conserve (R2 = 
.36). 
Delayed reactance effects. Research questions 1 and 2 asked whether attitudes towards 
conservation (RQ2) and intentions to conserve (RQ3) significantly decreased one week since 
exposure to the message stimuli. A repeated measures analysis of variance (ANOVA) was 
conducted to examine if attitudes and intentions changed significantly between the post-test (T1) 
and the one-week delayed post-test (T2). For energy conservation, there was a statistically 
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significant decrease between attitudes measured at the post-test (T1, M = 4.39, SD = .58) and 
attitudes at the delayed post-test (T2, M = 4.37, SD = .58), Wilks’ Lambda = .976, F (1, 249) = 
6.08, p < .05, partial 2 = .024. In contrast, intentions measured at the post-test (T1, M = 4.14, 
SD = .76) did not decrease significantly by the delayed post-test (T2, M = 4.07, SD = .74), 
Wilks’ Lambda = .988, F (1, 230) = 2.85, p > .05, partial 2 = .012.  
Delayed effects for water conservation were similar to those of energy conservation. 
There was a significant decrease between attitudes measured at the post-test (T1, M = 4.29, SD 
= .63) and attitudes at the delayed post-test (T2, M = 4.21, SD = .71), Wilks’ Lambda = .983, F 
(1, 234) = 4.16, p < .05, partial 2 = .017. In contrast, intentions measured at the post-test (T1, M 
= 3.86, SD = .88) did not decrease significantly compared to the delayed post-test (T2, M = 
3.90, SD = .82), Wilks’ Lambda = .997, F (1, 234) = .801, p > .05, partial 2 = .003. Altogether, 
significant decreases were revealed between T1 and T2 across contexts for attitudes towards 
conservation (RQ2), but not for intentions to conserve energy and water (RQ3).   
Moderation effects. Hypotheses 3a through 3c (H3a – H3c) proposed interactions effects 
among source features and forceful language on freedom threat perceptions. Specifically, 
interaction effects were proposed between source trustworthiness (H3a), source expertise (H3b), 
and source domineeringness (H3c) with forceful language on freedom threat perceptions. Within 
the context of energy conservation, only source domineeringness ( = .17, p < .05) predicted 
freedom threat perceptions, F (3, 211) = 4.44, p < .01, R2 = .06 in Block 1. Source 
trustworthiness (p = .14) and source expertise (p = .90) had no significant main effects on 
freedom threat perceptions. In Block 2, controlling for the main effects of the source features, 
forceful language ( = .25, p < .001) predicted freedom threat perceptions, F (1, 210) = 14.30, p 
< .001, R2 = .06. In Block 3, controlling for the previous main effects in Blocks 1 and 2, no 
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significant interactions were revealed among forceful language and source trustworthiness (p 
= .37), source expertise (p = .46), or source domineeringness (p = .76) on freedom threat 
perceptions,  F (3, 207) = .284, p > .05, R2 = .00. 
Within the context of water conservation, there were no significant main effects for 
source trustworthiness (p = .11), source expertise (p = .73), or source domineeringness (p = .40) 
on freedom threat perceptions in Block 1, F (3, 213) = 2.70, p < .05, R2 = .04. In Block 2, 
controlling for the main effects of source features, a significant main effect of forceful language 
( = .36, p < .001) on freedom threat perceptions was revealed, F (1, 212) = 32.21, p < .001, R2 
= .13. Controlling for the previous main effects, Block 3 revealed an unexpected interaction 
effect for source expertise and forceful language ( = -.26, p < .05) on freedom threat 
perceptions, F (3, 209) = 2.70, p < .05, R2 = .03, such that freedom threat perceptions increased 
as source expertise and forceful language increased. See Figure 4 for an illustration of the 
interaction. No significant interaction effects were revealed among forceful language and source 
trustworthiness (p = .17) or source domineeringness (p = .14).  
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Figure 4. Interaction between Forceful Language and Source Expertise on Freedom Threat 
Perceptions for the Water Conservation Sample. 
In all, H3a and H3c were not supported across contexts, but support for H3b was found in the 
context of water conservation. 
Hypotheses 7 through 9 (H7-H9) proposed a series of interaction effects for reactance 
proneness with forceful language and source features on freedom threat perceptions for energy 
and water conservation. Specifically, H7 proposed an interaction between reactance proneness 
and forceful language and H8 proposed interactions between reactance proneness and source 
trustworthiness (H8a), source expertise (H8b), and source domineeringness (H8c) on freedom 
threat perceptions. Moreover, H9 proposed three-way interactions among reactance proneness, 
forceful language, and source trustworthiness (H9a), source expertise (H9b), as well as source 
domineeringness (H9c) on freedom threat perceptions.  
Two hierarchical regressions were conducted with freedom threat perceptions as the 




















domineeringness ( = .17, p < .05) had a significant main effect on freedom threat perceptions, F 
(3, 211) = 4.44, p < .01, R2 = .06 in Block 1. Neither source trustworthiness (p = .14), nor source 
expertise (p = .90) had significant main effects on freedom threat perceptions. In Block 2, 
controlling for the source features, a significant main effect of forceful language ( = .25, p 
< .001) was found on freedom threat perceptions, F (1, 210) = 14.30, p < .001, R2 = .06. 
Controlling for the source and message features, a main effect of reactance proneness ( = .17, p 
< .01) on freedom threat perceptions, F (1, 209) = 6.99, p < .01, R2 = .03, was revealed in 
Block 3. Block 4 revealed no significant changes in variance in freedom threat perceptions 
explained, F (7, 202) = 1.12, p > .05, R2 = .03, and no significant two-way interactions between 
reactance proneness and forceful language (p = .09), reactance proneness and source 
trustworthiness (p = .47), or reactance proneness and source expertise (p = .67), with the 
exception of a significant interaction between reactance proneness and source domineeringness 
( = -.15, p < .05) on freedom threat perceptions. This interaction revealed that freedom threat 
perceptions were lower for low reactance prone individuals compared to high reactance prone 
individuals when source domineeringness was low. When source domineeringness was high, 
freedom threat perceptions increased for individuals were low in reactance proneness. 
Additionally, no two-way interactions were revealed between forceful language and source 
trustworthiness (p = .54), source expertise (p = .48), and source domineeringness (p = .69) on 
freedom threat perceptions were revealed in Block 4. Block 5 revealed no significant three-way 
interactions among forceful language, reactance proneness, and source trustworthiness (p = .22), 
source expertise (p = .37), or source domineeringness (p = .41) on freedom threat perceptions, 
after controlling for the previous main effects and two-way interactions, F (3, 199) = 3.40, p 
> .05, R2 = .01. See Figure 5 for an illustration of the interaction. 
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Figure 5. Interaction between Source Domineeringness and Reactance Proneness on Freedom 
Threat Perceptions for the Energy Conservation Sample. 
Note. Domineering = Source Domineeringness; RP = Reactance Proneness. 
In the context of water conservation, no main effects of source trustworthiness (p = .11), 
source expertise (p = .73), or source domineeringness (p = .40) on freedom threat perceptions 
were revealed in Block 1, F (3, 213) = 2.70, p < .05, R2 = .04. Controlling for the main effects of 
source features, Block 2 revealed a significant main effect for forceful language ( = .36, p < 
.001) on freedom threat perceptions, F (1, 212) = 32.21, p < .001, R2 = .13. Block 3 revealed a 
main effect of reactance proneness ( = .17, p < .01) on freedom threat perceptions, F (1, 211) = 
7.04, p < .01, R2 = .03, after controlling for the main effects of source and message features. 
Block 4 revealed no significant interactions between reactance proneness and forceful language 
(p = .77), source trustworthiness (p = .25), source expertise (p = .10), or source domineeringness 
(p = .66). Moreover, no two-way interactions were revealed between forceful language and 




















perceptions were revealed in Block 4, F (7, 204) = 1.54, p > .05, R2 = .04. Controlling for the 
main effects of source features, Block 4 revealed that after controlling for forceful language and 
reactance proneness, the interaction between source expertise and forceful language (originally 
proposed in H3b) remained significant ( = -.28, p < .05). No significant three-way interactions 
were revealed in Block 5 among forceful language, reactance proneness, and source 
trustworthiness (p = .26), source expertise (p = .06), or source domineeringness (p = .58), F (3, 
201) = 1.26, p > .05, R2 = .01.  
Altogether, H7’s proposed an interaction between reactance proneness and forceful 
language on freedom threat perceptions was not supported across contexts. For H8, only H8c’s 
proposed interaction between reactance proneness and source domineeringness on freedom threat 
perceptions found support in the context of energy conservation. Additionally, a two-way 
interaction between forceful language and source expertise on freedom threat perceptions (H3b) 
was revealed in the context of water conservation after controlling for the main effects of 
forceful language, source features, and reactance proneness. No three-way interactions proposed 
by H9 were significant. 
Hypotheses 10 through 12 (H10-H12) proposed interaction effects for issue involvement 
with forceful language and source features on freedom threat perceptions for energy and water 
conservation. Specifically, H10 proposed an interaction between issue involvement and forceful 
language on freedom threat perceptions and H11 proposed interactions between issue 
involvement and source trustworthiness (H11a), source expertise (H11b), and source 
domineeringness (H11c) on freedom threat perceptions. Moreover, H12 proposed three-way 
interaction among issue involvement, forceful language and source trustworthiness (H12a), 
source expertise (H12b), and source domineeringness (H12c) on freedom threat perceptions. 
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Two hierarchical regressions were conducted with freedom threat perceptions as a 
dependent variable for energy and water conservation. For energy conservation, Block 1 revealed 
a main effect for source domineeringness ( = .17, p < .05) on freedom threat perceptions, F (3, 
211) = 4.44, p < .01, R2 = .06. No significant main effects were revealed for source 
trustworthiness (p = .14), or source expertise (p = .90) in Block 1. In Block 2, forceful language 
( = .25, p < .001) had a significant main effect on perceived freedom threat perceptions, F (1, 
210) = 14.30, p < .001, R2 = .06, after controlling for the main effect of source features. No 
significant main effect for involvement was revealed (p = .17) in Block 3, after controlling for 
the main effects of source and message features, F (1, 209) = 1.93, p > .05, R2 = .01. Block 4 
revealed no significant two-way interactions between issue involvement and forceful language (p 
= .13), or between issue involvement and source trustworthiness (p = .49), source expertise (p 
= .74), or source domineeringness (p = .96), after controlling for the previous main effects. 
Additionally, Block 4 revealed no significant two-way interaction effects between forceful 
language and source trustworthiness (p = .56), source expertise (p = .35), or source 
domineeringness (p = .91) on freedom threat perceptions, F (7, 202) = .77, p > .05,  R2 = .02. 
No significant three-way interactions among issue involvement, forceful language, and source 
trustworthiness (p = .95), source expertise (p = .85), or source domineeringness (p = .06) on 
freedom threat perceptions were revealed in Block 5, F (3, 199) = 1.31, p > .05, R2 = .01, after 
controlling for the previous main effects and two-way interactions.  
For water conservation, no significant main effects were revealed for source 
trustworthiness (p = .11), expertise (p = .73), and domineeringness (p = .40) on freedom threat 
perceptions in Block 1, F (3, 213) = 2.70, p < .05, R2 = .04. In Block 2, forceful language ( 
= .36, p < .001), had a significant main effect on perceived freedom threat perceptions, F (1, 212) 
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= 32.21, p < .001, R2 = .13, after controlling for the main effect of source features. In Block 3, 
there was no significant main effect for issue involvement (p = .66) on freedom threat 
perceptions, after controlling for the main effect of source and message features, F (1, 211) 
= .20, p > .05, R2 = .00. Controlling for the previous main effects, Block 4 revealed no 
significant interactions between issue involvement and forceful language (p = .92) or between 
issue involvement and source trustworthiness (p = .60), or expertise (p = .50). However, an issue 
involvement by source domineeringness interaction emerged ( = .15, p < .05) on freedom threat 
perceptions, F (7, 204) = 1.90, p > .05, R2 = .05, revealing greater freedom threat perceptions 
associated with high source domineeringness for highly involved individuals compared with low 
involved individuals. For low involvement, freedom threat perceptions decreased upon exposure 













Figure 6. Interaction between Source Domineeringness and Issue Involvement on Freedom 
Threat Perceptions for the Water Conservation Sample. 
Note. Domineering = Source Domineeringness; II = Issue Involvement. 
No two-way interactions were revealed between forceful language and source 
trustworthiness (p = .33), or source domineeringness (p = .35) on freedom threat perceptions 
were revealed in Block 4. However, Block 4 revealed that after controlling for the main effects 
of forceful language, source features, and issue involvement, the interaction between source 
expertise and forceful language on freedom threat perceptions was still significant ( = -.25, p < 
.05). No significant three-way interactions among forceful language, issue involvement, and 
source trustworthiness (p = .95), expertise (p = .60), or domineeringness (p = .37) on freedom 
threat perceptions were revealed in Block 5 after controlling for the previous main effects and 
two-way interactions, F (3, 201) = 3.79, p > .05, R2 = .01. Altogether, H10’s proposition of an 
interaction between issue involvement and forceful language was not supported across contexts. 




















found support in the context of water conservation. The three-way interactions proposed by H12 
found no support across contexts.  
The relationship between VIT and issue involvement. RQ4 asked whether vested 
interest in energy emissions and water scarcity predicted involvement in energy and water 
conservation, respectively. One regression was run per context, with VIT components (i.e., stake, 
salience, certainty, immediacy, and self-efficacy) serving as independent variables and issue 
involvement as the dependent variable. For energy conservation, salience ( = .56, p < .001) and 
immediacy ( = .18, p < .01) predicted issue involvement, F (5, 209) = 28.76, p < .001, with a 
variance explained of R2 = .41. Stake (p = .19), certainty (p = .67), and self-efficacy (p = .53) in 
energy emissions were not significant predictors of issue involvement in energy conservation. 
For water conservation, salience ( = .48, p < .001) and self-efficacy ( = .34, p < .001) 
predicted involvement, F (5, 208) = 43.31, p < .001, R2 = .51. Stake (p = .81), certainty (p = .07), 
and immediacy (p = .24) in water scarcity were not significant predictors of issue involvement in 
water conservation. To note, only salience was a consistent predictor of involvement across 
contexts, and stake and certainty were not significant predictors across contexts.  
Post Hoc Analyses 
In addition to the manipulation effects, it is possible to speculate that freedom threat 
perceptions could have been affected by factors outside the hypotheses and research questions 
proposed by the current dissertation, including (a) utility bill payment status, (b) biological sex, 
and (c) political party identification. A closer examination of the effects of each factor is 
described in detail below. A regression loading electricity bill payment status and forceful 
language on freedom threat perceptions, F (2, 212) = 6.64, p < .01, R2 = .06 revealed an expected 
significant main effect for forceful language ( = .24, p < .001) and a non-significant main effect 
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of paying an electric bill (p = .71) on freedom threat perceptions. Additionally, the interaction 
between forceful language an electricity bill payment status on freedom threat was not 
significant (p = .85), F (1, 211) = 4.42, p < .01, R2 = .00. Similarly, a regression loading water 
bill payment status and forceful language on freedom threat perceptions revealed an expected 
significant main effect for forceful language ( = .35, p < .001) and a non-significant main effect 
of paying a water bill (p = .83) on freedom threat perceptions , F (2, 214) = 14.79, p < .001, R2 
= .12. Additionally, the interaction between forceful language and water bill payment status on 
freedom threat was not significant (p = .45), F (1, 213) = 10.04, p > .05 R2 = .00. In sum, 
paying utility bills for electricity and water results in no significant differences on freedom threat 
perceptions for the current population studied.  
To examine the effect of sex and forceful language for the energy conservation sample, a 
regression loading sex and forceful language on freedom threat perceptions revealed an expected 
significant main effect for forceful language ( = .24, p < .001) and a non-significant main effect 
for sex (p = .74) on freedom threat perceptions, F (2, 211) = 6.28, p < .01, R2 = .06. Additionally, 
the interaction between forceful language and sex on freedom threat was not significant (p 
= .44), F (1, 210) = .610, p > .05, R2 = .00. Similarly, for the water conservation sample, the 
regression loading sex and forceful language on freedom threat perceptions revealed an expected 
significant main effect for forceful language ( = .35, p < .001) and a non-significant main effect 
for sex (p = .74) on freedom threat perceptions, F (2, 213) = 14.60, p < .001, R2 = .12. 
Additionally, the interaction between forceful language and sex on freedom threat was not 
significant (p = .14), F (1, 212) = .01, p > .05, R2 = .01. Altogether, freedom threat perceptions 
do not differ significantly by sex for the current population.  
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To examine the effect of sex and source domineeringness for the energy conservation 
sample, a regression loading sex and source domineeringness on freedom threat perceptions 
revealed an expected significant main effect for source domineeringness ( = .21, p < .01) and a 
non-significant main effect for sex (p = .95) on freedom threat perceptions, F (2, 211) =5.39, p 
< .01, R2 = .05. Additionally, the interaction between source domineeringness and sex on 
freedom threat was not significant (p = .15), F (1, 210) = 2.12, p > .05, R2 = .01. Similar results 
were revealed for the water conservation sample in terms of sex. The regression loading sex (p 
= .98) and source domineeringness (p = .17) on freedom threat perceptions was not significant, F 
(2, 213) = .98, p > .05, R2 = .01, and neither was the interaction between source domineeringness 
and sex on freedom threat, F (1, 212) = .02, p > .05, R2 = .00. Altogether, freedom threat 
perceptions do not differ significantly by sex depending on source domineeringness for the 
current population.  
To examine differences in freedom threat perceptions, negative cognitions, anger, 
reactance proneness, and perceptions of source expertise, source trustworthiness, and source 
domineeringness based on political party identification (0 = non-Democrat, 1 = Democrat) a 
multivariate analysis of variance (MANOVA) was conducted, revealing no significant 
differences these variables by political party identification, Wilk's Lambda = 0.95, F (7, 207) = 
1.41, p > .05, for the energy conservation sample. For the water conservation sample, a 
MANOVA also resulted in non-significant differences on freedom threat perceptions, negative 
cognitions, anger, reactance proneness, and perceptions of source expertise, source 
trustworthiness, and source domineeringness based on political party identification, Wilk's 
Lambda = 0.97, F (7, 209) = 1.00, p > .05.  
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CHAPTER V: DISCUSSION 
The current dissertation extended communication theory and environmental 
communication practice with three major contributions. First, this dissertation aimed to examine 
the common and potentially problematic use of aggressive language in environmental 
communication (Kronrod et al., 2012) by looking at the effects of using forceful language (vs. 
non-forceful language) to promote energy and water conservation behaviors with two objectives: 
(a) to explain message failure as a result of persuasive communication within two ecologically 
valid contexts while capitalizing on previous PRT research (e.g., Dillard & Shen, 2005; LaVoie 
et al., 2017; Quick & Considine, 2008), and (b) to support the recent wave of work bringing PRT 
into the realm of environmental conservation (Bessarabova et al., 2013; Bessarabova et al., 2017; 
Reynolds-Tylus et al., 2018; Roubroeks et al., 2011).  
Second, the current dissertation examined the potential for certain source features to 
hinder and heighten freedom threat perceptions. Although conservation messages are 
predominantly delivered by credible or powerful sources (e.g., government agencies, 
institutions), the role of source features as antecedents of freedom threat perceptions has 
surprisingly received inadequate attention. To address this paucity of research, the current 
dissertation examined the effects of source expertise, trustworthiness, and domineeringness on 
freedom threat perceptions within the context of energy and water conservation with three 
objectives: (a) to examine the role of source in message processing (O' Keefe, 2012; Petty & 
Cacioppo, 1986b), (b) to examine the heuristic value of source features (Cooper et al., 2015), and 
(c) to add to the emerging research exploring the role of source in conjunction with reactance and 
environmental conservation (e.g., Ghazali et al., 2018; Silvia, 2006; Song et al., 2018).  
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Third, this dissertation investigated the moderating role of two individual factors – 
reactance proneness and issue involvement - in response to conservation messages. This 
investigation, (a) added nuance to our understanding of freedom threat perceptions resulting 
from exposure to conservation messages, and (b) elaborated on the role two relevant population 
segmentation variables previously explored by few researchers (e.g., Ghazali et al., 2018; Quick 
et al., 2011; Roubroeks et al., 2011). Additionally, in search of predictors of issue involvement, 
the current investigation probed the relationship between issue involvement (Petty & Cacioppo, 
1979) and vested interest (Crano, 1995, 1997) to (a) advance our understanding of their 
relationship in the context of energy and water conservation, and to (b) offer message design 
guidance for heightening issue involvement. With an overview of the resulting contributions of 
this dissertation, the current chapter will walk through primary and secondary findings with 
particular attention on how these finding fit in with previous. Additionally, this chapter will 
outline theoretical and practical implications of this work, note major limitations, and suggest 
avenues for continuing research.  
Primary and Secondary Findings 
 The relationship between forceful language and freedom threat. A primary 
relationship of interest for the current dissertation was the classic association between forceful 
language and freedom threat perceptions previously explored in a various of contexts (for a 
review, see Miller, 2015; Quick et al., 2013; Rains, 2013), and now explored in two ecologically 
valid environmental topics. Findings revealed a positive relationship between forceful language 
and perceived freedom threat perceptions, supporting H1 in the context of energy and water 
conservation. Previous manipulations of forceful language have included strong commands to 
action (i.e., “YOU HAVE TO DO IT!” and “You must start now”) contrasted with milder 
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suggestions (i.e., “CONSIDER ...” and “Why not give it a try?”) in the context of exercise 
(Quick & Considine, 2008). Previous research has also utilized high threat orders (i.e., You have 
to …) versus low threat recommendations (i.e., You could try to …) in the context of energy 
conservation (Roubroeks et al., 2009). In line with previous research, the current dissertation 
revealed that using forceful language (i.e., “Stop wasting energy!” “Never …” “You must…”) to 
admonish energy and water conservation behavior resulted in higher freedom threat perceptions 
than using non-forceful language to suggest energy and water conservation behavior (i.e., “Water 
conservation is a choice!” “Consider …” “You can…”), thus confirming a successful language 
manipulation.  
Findings revealed no significant differences between the non-forceful language condition 
and the control condition (i.e., information only, no language manipulation) on freedom threat 
perceptions, thus obviating further comparisons between the control condition and the language 
manipulations (i.e., forceful and non-forceful language). Despite the significant differences 
between the language manipulations (i.e., non-forceful language and forceful language), it is 
worth noting for future research that the highest level of freedom threat perceptions elicited by 
forceful language in these contexts was still quite moderate for both topics (i.e., below M = 2.50) 
compared to previous research in the context of energy conservation (i.e., M = 3.40, SD = 1.20, 
Roubroeks et al., 2009).  
Post hoc analyses revealed that utility bill payment status, biological sex, and political 
party identification were not relevant differentiating factors of freedom threat. In addition to 
utility bill payment status, biological sex, and political party identification, factors outside the 
scope of the current dissertation, such as (a) the participant age range, (b) the geographic location 
of the study, and (c) frequency of campaign exposure necessitate future research. The current 
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dissertation recruited a homogenous sample of university students with an average age of 20 
years, who lived within close proximity of the University of Illinois at Urbana-Champaign and 
were subject to frequent exposure to conservation campaigns (e.g., EcoOlympics, Illini Lights 
Out). Although the sample recruited was the most adequate for the current investigation, future 
studies could explore the a wider range of freedom threat perceptions by surveying renters with 
an economic incentive to conserve (Levinson & Niemann, 2004) and homeowners (Souza, 
2018), as these individuals differ from students in their adoption of conservation behaviors and 
efficient technology. Additionally, future research could look at various age groups, including 
older populations, as they may experience heightened levels of reactance in response to 
regulation (Quick et al., 2018). Moreover, perceptions of freedom threat in response to forceful 
conservation messages should be studied across a larger geographic area, including states 
experiencing high emission levels (Energy Information Administration, 2019) and severe 
droughts (i.e., Texas, Environmental Protection Agency, n.d.-d), as individuals dwelling in these 
areas live closer to the consequences of unsustainable consumption, and could thus, differ in 
freedom threat appraisal. 
Finally, future studies could benefit from examining the effects of message fatigue (Kim 
& So, 2018; So, Kim, & Cohen, 2017) and individuals’ familiarity with the source. University 
campuses are the setting of frequent campaigns delivered by a diversity of sources promoting a 
variety of topics, from smoking cessation (Namkoong, Nah, Van Stee, & Record, 2018; Record, 
Helme, Savage, & Harrington, 2017), to mental health awareness (Champlin & Nisbett, 2017; 
Pace, Silk, Nazione, Fournier, & Collins-Eaglin, 2018), to energy and water conservation (Chan, 
Dolderman, Savan, & Wakefield, 2012; Petersen et al., 2015). With an overabundance of campus 
campaigns, message saturation and fatigue may be an issue precluding persuasion, as existing 
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messages may affect how individuals respond to and appraise new message stimuli (So et al., 
2017), resulting in resistance to persuasion (Kim & So, 2018). In fact, So and colleagues (2017) 
noted that exposure to an excessive amount of messages may lead to perceived (a) overexposure, 
(b) redundancy, (c) exhaustion, and (d) tedium toward messages, and Kim and So (2018) 
recently found partial support for an association between message fatigue and reactance (albeit 
without including a measure of freedom threat perceptions), such that reactance mediated 
behavioral intention to follow weight management recommendations. Given the abundance of 
campaign messages competing for individuals’ attention and the associations between message 
fatigue and reactance (measured solely as anger and negative cognitions) highlighted by Kim and 
So (2018), it would be useful to examine how message fatigue may affect individuals’ 
perceptions of freedom threat and subsequent reactance to conservation messages.  
Source appraisal comparisons. Prior to comparing the effects of source features on 
freedom threat perceptions, source appraisal for the EPA, ISEE, and students as sources of 
energy and water conservation merits discussion. Past research has found changes in public 
perceptions of different sources of environmental information. In the recent decades, government 
agencies have become less trustworthy than nongovernmental entities and business organizations 
at conveying environmental issues (Brewer & Ley, 2012; Stafford & Lamm, 2016), yet there is 
no research comparing perceptions of expertise, trustworthiness, and domineeringness of the 
various sources of energy and water conservation information disseminated. For the sources 
utilized in this dissertation, the current findings revealed similarities in source appraisal for all 
features across sources, with the exception of source expertise. Specifically, the EPA was 
considered more expert than ISEE in the context energy conservation, but equally as expert as 
ISEE in the context of water conservation. In both contexts, ISEE was perceived as more expert 
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than the student source. The current findings revealed that perceived expertise was highest for 
the EPA and lowest for the student in both contexts, an expected pattern given the greater 
command of the EPA on matters of energy and water conservation compared to students. In 
terms of perceived trustworthiness, the analyses of variance revealed that the EPA and ISEE 
were not significantly different in terms of trustworthiness, and that both the EPA and ISEE were 
significantly more trustworthy than the student, a somewhat surprising finding given that the 
status of participants as students would suggest more trust for their own group. Pertaining to 
perceived source domineeringness, the analyses of variance revealed that the EPA was perceived 
to be more domineering than ISEE and as domineering as the students, an interesting distinction 
considering the EPA was more trustworthy and expert than the students in both contexts. 
Additionally, ISEE was appraised as least domineering. These differences highlight that no one 
source is all solely representative of any one feature. With these practical comparisons in mind, a 
discussion on the relationship between source features and freedom threat perceptions follows. 
See Table 3 for source feature means and standard deviations by context. 
The relationships between source features and freedom threat. Given underexplored 
nature of source as antecedents of reactance (Song et al., 2018), H2 proposed negative 
relationships between freedom threat perceptions and source trustworthiness (H2a), and expertise 
(H2b). Additionally, H2c proposed a positive relationship between source domineeringness 
(H2C) and freedom threat perceptions. After testing for the proposed relationships, only a 
positive association between source domineeringness and freedom threat perceptions was found 
significant within the context of energy conservation, thus revealing support for H2 in the 
context of energy conservation only.  
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Prior to the current dissertation only one study looked at the role source domineeringness 
in reactance. A study by LaVoie and colleagues (2017) examined source trustworthiness, 
expertise, and domineeringness as maladaptive outcomes (rather than antecedents) of reactance 
in response to graphic cigarette warning labels. LaVoie and colleagues (2017) hypothesized 
negative relationships between reactance and source trustworthiness and expertise, and a positive 
relationship between reactance and source domineeringness. They found only a significant, 
positive relationship between reactance and source domineeringness. The current investigation 
mirrors LaVoie and colleagues’ (2017) findings, but with source trustworthiness, expertise, and 
domineeringness as antecedents instead of outcomes of reactance. Like LaVoie and colleagues 
(2017), the current study found that the relationship with source domineeringness was the only 
significant relationship (albeit as an outcome of reactance rather than an antecedent of freedom 
threat). Theoretically, these findings add to the set of potential predictors of reactance and 
illustrate the benefits of testing for source domineeringness as an antecedent of reactance when 
planning for message design. Practically, these findings indicate that identifying sources low in 
source domineeringness prior to message delivery may help lower perceptions of threat in 
response to energy conservation messages, independent of the content of the message.  
Like LaVoie and colleagues (2017), the current study found no significant relationships 
with source trustworthiness and source expertise (although, as an outcome of reactance rather 
than an antecedent of freedom threat). Failure to support a relationship between source 
trustworthiness and freedom threat perceptions is consistent with previous research by Song and 
colleagues (2018), who found a direct path between trustworthiness and reactance that bypassed 
a relationship with freedom threat perceptions in the context of environmental policy. In lieu of a 
direct relationship with freedom threat perceptions, modification indices in the current study 
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suggested a direct relationship between source trustworthiness and attitudes towards energy 
conservation, as well as a direct relationship between source trustworthiness and intentions to 
conserve water. In other words, source trustworthiness had direct, significant and positive 
associations with energy conservation attitudes and water conservation intentions that bypassed 
the freedom threat-to-reactance mechanism. These suggested modifications echo relationships 
between source trustworthiness, attitudes, and intentions that are common in the consumer 
behavior literature. For example, Yoon, Kim, and Kim (1998) found that trustworthiness was 
associated with attitudes towards a brand and intentions to purchase, and Lafferty and Goldsmith 
(1999) found that a measure of corporate credibility that includes trustworthiness was associated 
with attitudes toward the brand, attitudes toward the advertisement, and intention to purchase the 
product. Similarly, more recent consumer behavior research by Wang, Kao, and Ngamsiriudom 
(2017) found that endorser credibility (a measure that includes source trustworthiness) was 
associated with brand attitudes and intentions to purchase the product, and a recent meta-analysis 
of the effects of source credibility on consumer behavior by Ismagilova, Slade, Rana, and 
Dwivedi (2019) found that source trustworthiness significantly impacted purchase intentions.  
Despite being absent in environmental communication research, the relationships 
between source trustworthiness, attitudes and intentions are worthy of further investigation given 
their stability in an allied consumer behavior field. Even though empirically-generated model re-
specifications should be interpreted carefully, as they may be sample-specific and data- rather 
than theory-driven (Goodboy & Kline, 2017), the fact that they consistently involved direct paths 
between source trustworthiness and the outcomes of interest across both topics suggests that 
source trustworthiness is a feature worthy of continued theoretical examination. Furthermore, 
given the dearth of research looking at source features and psychological reactance (Song et al., 
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2018), continued support for significant, as well as null and inconsistent findings involving the 
relationship between source features as antecedents is crucial for theory development and 
practice. 
Interaction effects between forceful language and source features on freedom threat. 
Silvia (2005) proposed that reactance could result from both the message and the source; 
however, there exists little research looking at source features and reactance (Song et al., 2018), 
and no research exploring possible interactions between forceful language and source features. 
To examine the interactions between source features and language, H3 proposed that source 
trustworthiness (H3a) and source expertise (H3b) would moderate the relationship between 
forceful language and freedom threat perceptions, such that freedom threat perceptions would be 
greater when the source is low in perceived trustworthiness and expertise. Additionally, H3c 
proposed that source domineeringness would moderate the relationship between forceful 
language and freedom threat perceptions, such that freedom threat perceptions would be greater 
when the source was perceived as highly domineering. Findings revealed that among all the 
interactions examined, only the forceful language by expertise interaction on freedom (H3b) was 
significant, albeit in the opposite direction than expected (see Figure 4 for an illustration). In 
other words, the findings revealed that source expertise does not mitigate freedom threat 
perceptions, but instead may serve to intensify the effects of language used to deliver the 
message. This finding is surprising in light of previous established associations between source 
credibility (including a dimension of expertise) and a host of positive outcomes including 
academic motivation and achievement (Teven & McCroskey, 1997; Zhang, 2009), as well as 
persuasion (Burgoon, 1995; Burgoon, Denning, & Roberts, 2002; Burgoon & Siegel, 2004), 
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which affords credible sources with more flexibility in the use of language and has been 
associated with diminished threat (Zhang & Sapp, 2013). 
Regarding the interaction between forceful language and source expertise, it is possible 
that individuals’ reliance on the qualifications of the source may make them more sensitive to 
forceful language, and consequently feel heightened freedom threat perceptions. Perhaps 
expertise may serve as a cue of legitimacy adding to the perceived accuracy of an argument 
when delivered in a forceful manner. After all, source expertise is a known heuristic cue used to 
assess messages (Petty & Cacioppo, 1986b; Tan, Detenber, Lim, Swee, & Alsagoff, 2007), as 
individuals judge expert sources as more proficient on the issue of reference (Zhang & Sapp, 
2013) and their delivery as more believable (Thon & Jucks, 2017). According to Thon and Jucks 
(2017), source qualifications (e.g., physician versus non-physician) and language (e.g., technical 
versus non-technical) are utilized to assess the sources’ level of expertise. Perhaps, in the context 
of energy conservation, forceful language is not the expected language for experts, and this is 
consequently highly freedom threatening because it violates individuals’ expectations of the 
language that should be employed by an expert. Although outside the scope of the current 
dissertation, future research could continue the conversation on the expectations of source 
expertise guided by expectancy violation theory (EVT, Burgoon, Buller, & Woodall, 1989; 
Burgoon & Hubbard, 2005), a theory focused on explaining the outcomes of deviating from 
normative communication expectations. 
The moderating role of reactance proneness. Reactance proneness is an individual 
difference variable associated with an increased propensity to experience reactance (Hong & 
Faedda, 1996). Previous studies have found that reactance proneness was related to greater 
freedom threat perceptions (LaVoie et al., 2017; Quick et al., 2017; Quick & Stephenson, 2008) 
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and message dismissal (LaVoie et al., 2017; Quick et al., 2017; Quick & Stephenson, 2008), but 
no study has looked at reactance proneness in conjunction with forceful language and source 
features as antecedents to reactance. To investigate the role of reactance proneness, Hypotheses 
H7 – H8 proposed an interaction between reactance proneness and forceful language on freedom 
threat perceptions (H7), as well as between source trustworthiness (H8a), source expertise (H8b), 
and source domineeringness (H8c) on freedom threat perceptions. Additionally, H9 proposed 
three-way interactions among reactance proneness and forceful language with source 
trustworthiness (H9a), source expertise (H9b), and source domineeringness (H9c).  
Among all the interactions examined, only one interaction between reactance proneness 
and source domineeringness on freedom threat perceptions (H8c) was revealed within the 
context of energy conservation, albeit in the opposite direction than expected (see Figure 5 for an 
illustration). This interaction revealed that individuals high in reactance proneness experienced 
heightened levels of freedom threat perceptions regardless of the level of source 
domineeringness, whereas individuals low in reactance proneness only experienced heightened 
levels of freedom threat perceptions when source domineeringness was high. Additionally, these 
results indicated that source domineeringness raised perceptions of freedom threat in individuals 
who are not prone to experience reactance.   
Based on the current results, it appears that reactance proneness may be a valuable 
population segmentation variable for messages delivered by domineering sources. In line with 
previous research looking at reactance proneness in young adults (LaVoie et al., 2017; Quick & 
Stephenson, 2008), high reactance proneness was generally associated with increased freedom 
threat, compared with low reactance proneness. Building on previous research, the current 
dissertation found that for the sample of young adults surveyed, even low reactance-prone 
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individuals may experience heightened freedom threat perceptions when the source is perceived 
as domineering. This may have detrimental consequences for the source’s reputation, as 
individuals may choose to belittle the source to regain their freedom (Miller et al., 2007). Despite 
not accounting for significant changes in the variance of freedom threat perceptions, this unique 
interaction merits further investigation given the scarcity of research available on reactance 
proneness. These findings signal the potential for source domineeringness to be a cue processed 
differentially based on an individual proneness to experience reactance. How this effect may 
manifest for different age groups is grounds of inquiry for future research given the novelty of 
looking at source domineering as an antecedent of freedom threat perceptions.  
Interaction effects with issue involvement on freedom threat. Issue involvement 
(Petty & Cacioppo, 1979) is an individual difference variable associated with enhanced levels of 
message scrutiny. Hypotheses H10 – H11 proposed interactions between issue involvement and 
forceful language (H10), source trustworthiness (H11a), source expertise (H11b), and source 
domineeringness (H11c) on freedom threat perceptions. Moreover, H12 proposed three-way 
interactions among issue involvement and forceful language with source trustworthiness (H12a), 
source expertise (H12b), and source domineeringness (H12c). Among all the interactions 
explored, only a positive interaction between issue involvement and source domineeringness on 
freedom threat perceptions was revealed (H11c), with no significant changes in the variance of 
freedom threat perceptions explained above and beyond the main effects (see Figure 6 for an 
illustration). This interaction revealed greater freedom threat perceptions in response to increased 
source domineeringness for the highly issue involved compared to those low in issue 
involvement, whose freedom threat perceptions decreased upon exposure to high source 
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domineeringness. For low involvement individuals, freedom threat perceptions decreased upon 
exposure to high source domineeringness.  
More explicitly, the more domineering the source, the more freedom threatening the 
message if one is issue involved, regardless of the language used. Alternatively, if one is less 
involved in the issue, an increase in source domineeringness may be dismissed, resulting in 
lower perceptions of freedom threat. This finding should be, of course, assessed with caution 
considering this is the only known study examining source domineeringness as an antecedent 
rather than an outcome of reactance. This work builds on the work of Quick and colleagues 
(2011) with the use of issue involvement as a measure of personal involvement, as well as on the 
work of Ghazali and colleagues (2018) who found that being involved in a behavior was 
associated with greater freedom threat perceptions. For reactance, these findings presume that 
difference levels of message scrutiny might result in difference levels of freedom threat 
perceptions depending on the domineeringness of the source. To build on the current findings, 
the theoretical implications of issue involvement and individual variables affecting message 
processing are discussed further in the current chapter. 
The relationship between vested interest and issue involvement. Inspired by De 
Dominicis and colleagues’ (2014) recommendation to use of VIT components (i.e., stake, 
salience, certainty, immediacy, and self-efficacy) to guide the design of environmental risk 
messages. With this recommendation as its impetus, the current dissertation sought to examine 
the potential for a relationship between Crano’s (1995, 1997) vested interest theory and issue 
involvement. Specifically, RQ4 inquired whether perceived stake, salience, certainty, 
immediacy, and self-efficacy in energy emissions and water scarcity would be associated with 
involvement in energy and water conservation, respectively. To examine these relationships in 
 102 
the context of energy and water conservation, all VIT components (i.e., stake, salience, certainty, 
immediacy, and self-efficacy) were tested for their association with issue involvement. The 
results revealed overlapping and differing relationships across contexts.  
In the context of energy conservation, salience and immediacy regarding energy 
emissions were significantly associated with involvement in energy conservation, explaining 41 
percent of the variance in issue involvement. In the context of water conservation, salience and 
self-efficacy regarding water scarcity were significantly associated with involvement in water 
conservation, accounting for 51 percent of the variance in issue involvement. To note, only 
salience was a consistent predictor across both contexts. The significant relationship between 
salience and issue involvement across contexts might be explained by the correspondence 
between the salience measure of issue involvement. The item wording used to measure perceived 
salience regarding energy emissions and water scarcity (adapted from Anker et al., 2010; Quick 
et al., 2016) and the measure of issue involvement in energy and water conservation have a 
noticeable wording correspondence. For example, items used to measure perceived salience of 
energy emissions asks participants to rate their agreement with the following statements, (a) “I 
frequently spend time thinking about energy emissions/water scarcity;” (b) “I spend a lot of time 
considering the issue of energy emissions/water scarcity;” (c) “The topic of energy 
emissions/water scarcity is often on my mind;” and (d) “I care a great deal about energy 
emissions/water scarcity.” Similarly, the items used to measure issue involvement in energy and 
water conservation include, (a) “I think about energy/water conservation a great deal;” (b) 
“Energy/Water conservation is a personally relevant topic for me;” (c) “I think about 
energy/water conservation often;” and (d) “Energy/Water conservation is important to me.” The 
mere correspondence between the constructs may explain a strong relationship between outcome 
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of an issue perceived as salient (i.e., energy emissions and water scarcity) and being involved in 
the in the issue (i.e., energy and water conservation).  
Also notable were the significant relationships between perceived immediacy regarding 
energy emissions and perceived self-efficacy regarding water scarcity with issue involvement in 
energy and water conservation, respectively. The measure of perceived immediacy regarding 
energy emissions asked participants to rate their agreement with the claims that energy emissions 
will (a) “…have an immediate impact on public health;” (b) “…immediately improve the 
environment;” and (c) “…have an immediate impact on my community.” Given the wording of 
these items, it is possible for them to tap into general perceptions immediacy or urgency 
influenced by other messages or information in the environment. In other words, the relationship 
between energy emissions immediacy and energy conservation issue involvement might be 
explained by an increased urgency regarding the environmental and health consequences of 
energy emissions in the information environment (e.g., news, TV shows). Although outside the 
scope of the current investigation, recent attention to the environmental and health consequences 
of the role of energy consumption in climate change and air pollution reflects an increased 
urgency associated with the consequences energy consumption, with public health experts (e.g., 
WHO, Linou, Beagley, Huikuri, & Renshaw, 2018), politicians (Obama, 2017), and the 
entertainment and news media (Bolsen & Shapiro, 2018) highlighting the immediacy of energy 
waste, energy-related consequences, and/or energy conservation. Bolsen and Shapiro (2018) 
noted, for example, that a common frame utilized in climate change news is disaster, a frame 
focused on alarming individuals about the consequences of inaction. Continuing research could 
examine how energy conservation is covered in the information environment, and how this 
content may affect how new messages are processed.    
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In the context of water conservation, a unique positive relationship between self-efficacy 
regarding water scarcity and water conservation was revealed. Perceived self-efficacy was 
measured by asking participants to rate their agreement with the statements, (a) “I am able to 
overcome any discomfort I might experience in order to help prevent water scarcity,” (b) 
“Taking steps to prevent water scarcity would be easy for me;” (c) “I am able to overcome any 
negative feelings I might have about preventing water scarcity;” and (d) “Taking steps to reduce 
water scarcity would be convenient for me.” Not surprisingly, previous studies have noted 
associations between self-efficacy (Bandura, 1977, 1982) and engagement in pro-environmental 
behaviors (e.g., Lauren, Fielding, Smith, & Louis, 2016; Petersen et al., 2015; Tabernero & 
Hernández, 2010). Particularly, Petersen and colleagues (2015) followed an energy and water 
conservation competition among university campuses for two years and found that self-efficacy 
was associated with motivation to compete in conservation and positive feelings toward the 
conservation competition. Moreover, when asked about barriers to conservation, participants 
cited a “lack of personal control” or self-efficacy (Petersen et al., 2015).  
Given the notable role of self-efficacy in water conservation, future research would be 
wise to explore water conservation behaviors through the lens of complementary theories that 
incorporate the construct of self-efficacy to understand its role in message processing and how to 
bolster it. Complementary theories, such as social cognitive theory (Bandura, 2001), the 
extended parallel process model (EPPM, Witte, 1994) and the TPB (Ajzen, 1991) may enhance 
our understanding of the role of self-efficacy in water conservation behavior and aid effective 
message design. For example, the EPPM can be used to understand the role of self-efficacy in 
response to fear appeals in persuasive communication found in the information environment. To 
illustrate, a recent content analysis by Krajewski, Schumacher, and Dalrymple (2019) examined 
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the content of PSAs on the global water crisis and found that threat content far exceeded the self-
efficacy content, an ineffective imbalance of information associated with maladaptive threat 
appraisals per the EPPM. Similarly, future studies may help assess how self-efficacy is presented 
in water conservation-related content to help craft messages that are conducive issue 
involvement and behavior change. 
The relationship between freedom threat and reactance. H4 proposed a positive 
relationship between freedom threat perceptions and reactance. Shortly after Dillard and Shen’s 
(2005) validation of a reactance measure, Quick and Stephenson (2007b) proposed the addition 
of an induction check for freedom threat perceptions as an antecedent of reactance to align the 
measurement of reactance with Brehm’s (1966) original proposition of reactance as a 
psychological state driven uniquely by freedom threat perceptions instead of by some alternative 
factor (i.e., illogical argument, argument incongruence). Since Quick and Stephenson’s (2007b) 
introduction of the two-step process for measuring reactance, several studies have supported the 
use of the two-step process in various contexts (for a review, see Quick et al., 2013; Rains, 2013) 
including research in environmental conservation (e.g., Reynolds-Tylus et al., 2018; Roubroeks 
et al., 2011). This allowed for consistency in reactance research and enabled growing 
comparisons between contexts. The current dissertation added empirical support to the two-step 
process in the context energy and water conservation, with forceful language and source features 
as antecedents of freedom threat perceptions, thus contributing to the curation of PRT in the 
decades following Dillard and Shen’s (2005) pioneering work. Continued research would benefit 
from a consistent measurement of the reactance process by including the two-step process in the 
measurement of reactance as this practice facilitates comparisons between studies that align with 
the fundamental principles of PRT (Brehm, 1966).  
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 The outcomes of reactance. PRT assumes that individuals will be motivated to regain a 
threated freedom by thinking or doing the opposite of the advocated behavior (Byrne & Hart, 
2009; Hovland et al., 1953; Quick & Stephenson, 2007b). Following Dillard and Shen’s (2005) 
work, the current dissertation specified a negative relationship between reactance and favorable 
attitudes towards energy and water conservation (H5), followed by a positive relationship 
between favorable attitudes toward conservation and intentions to conserve (H6). Moreover, with 
little research investigating a reactance sleeper effects (Gruder et al., 1978), the current 
dissertation asked whether attitudes (RQ2) and intentions (RQ3) would decrease one week 
following exposure.  
Previous work in the context of energy and water conservation has documented 
maladaptive effects of reactance in the form of diminished favorable attitudes and intentions to 
conserve energy and water (Reynolds-Tylus et al., 2018), intentions to restore freedom 
(Roubroeks et al., 2011), and intentions to comply (Ghazali et al., 2018). Compared to previous 
by Reynolds-Tylus and colleagues (2018) on the effects of choice clustering and descriptive 
norms on reactance energy and water recommendations, the current effects of reactance on 
attitudes and intentions were quite moderate, perhaps due to the different samples examined (i.e., 
online adult participants versus students in a lab) or due to the message feature manipulated (i.e., 
choice clustering versus forceful language). Reynolds-Tylus and colleagues (2018), for example, 
found a large effect for reactance on attitudes towards conservation (i.e., a standardized path 
above .50), whereas the current study found more moderate associations between reactance and 
attitudes (i.e., a standardized path above .30).  
Adding to previous research, the current study found a negative relationship between 
reactance and favorable attitudes towards conservation (H5) across contexts, with a significant 
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decrease in favorable attitudes one week post exposure (RQ2). Specifically, a significant, 
positive relationship between attitudes and intentions to conserve energy (H6) was supported, 
and no significant decreases in intentions followed a week post exposure (RQ3). With no 
previous research examining delayed effects in reactance, conclusions cannot be made regarding 
the potential long-term outcomes of message exposure. The current findings serve as a call for 
routine delayed effects research in reactance research, given the usefulness of examining 
prolonged changes in attitudes and intentions for campaign planning and evaluation. More on the 
theoretical and practical implication of these findings in the next paragraphs.  
Theoretical Implications 
The current dissertation extended PRT by testing the effects of forceful language in 
conjunction with the effects of source trustworthiness, expertise, and domineeringness on 
freedom threat perceptions, while taking into account the moderating role of reactance proneness 
and issue involvement as individual difference variables in the context of energy and water 
conservation. Specifically, this study added to PRT scholarship by contextualizing features that 
can heighten and hinder reactance in the contexts of energy and water conservation. 
Additionally, this current dissertation was the first to test source expertise and source 
domineeringness as antecedents of reactance, building on Song and colleagues’ (2018) test of 
trustworthiness and similarity as antecedents of reactance. Furthermore, this work extended PRT 
and ELM scholarship by examining the effects of reactance proneness (Hong & Faedda, 1996; 
LaVoie et al., 2017; Quick et al., 2017; Quick & Stephenson, 2008) and issue involvement (Petty 
& Cacioppo, 1979; Quick et al., 2011) as individuals difference variables influencing message 
processing. Finally, this work explored the association of VIT components (Crano, 1995, 1997) 
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with issue involvement, thus opening the possibility for these constructs to complement each 
other to guide message design.  
Three notable theoretical implications stemmed from this work. First, an examination of 
source features as antecedents of reactance extended our understanding of communicator factors 
that may heighten freedom threat perceptions. Second, an exploration of reactance proneness and 
issue involvement revealed unexpected findings and nuanced dynamics in freedom threat 
appraisal. Third, a look into the relationship between VIT components and issue involvement 
presented new avenues for considering complementary theories to guide message design. Each 
implication will be discussed in this section.   
The current dissertation was the second known study of its kind to examine the effect of 
source features as antecedents of freedom threat, and the first to examine source 
domineeringness and expertise as antecedents to reactance. Prior to this study, LaVoie and 
colleagues (2017) looked at source trustworthiness, expertise, and domineeringness, but only as 
outcomes of reactance (rather than antecedents). Song and colleagues (2018) had looked at 
source features as antecedents, but only examined source similarity and trustworthiness. 
Furthermore, this dissertation is the only known study to examine interactions between various 
source features and forceful language. From the current findings we can conclude that, like 
message features, source domineeringness may have a standalone effect on freedom threat 
appraisal, and that neither expertise nor trustworthiness appear to have direct effects on freedom 
threat perceptions. Additionally, the current study revealed that source expertise may intensify 
the effect of forceful language on freedom threat perceptions, instead of merely mitigating it, 
which changes general conceptions of expertise as a purely source benign feature. Given that 
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these relationships were present inconsistently across contexts, replication is needed to establish 
the role of source features as antecedents of reactance across contexts. 
In addition to examining the standalone effects of source features and their interactions 
with forceful language, the current study was the only known investigation to examine 
interactions between source features and two individual difference variables - reactance 
proneness (Hong & Faedda, 1996) and issue involvement (Petty & Cacioppo, 1979) - with the 
potential to affect the magnitude and directionality of freedom threat appraisal. Two interactions 
with source domineeringness were theoretically compelling and novel. First, an unexpected 
interaction between reactance proneness and source domineeringness emerged, such that 
freedom threat perceptions were higher when individuals were exposed to low source 
domineeringness, and they were lower when exposed to high source domineeringness. This 
finding was counterintuitive. Reactance proneness is defined as a tendency to experience 
heightened reactance (Brehm & Brehm, 1981; Lienemann & Siegel, 2016; Steindl et al., 2015), 
and thus, it is reasonable to expect communication from a domineering source to trigger higher 
reactance among reactant prone individuals. Nevertheless, the current dissertation showed an 
opposite effect. Given that this interaction did not account for a significant amount of variance, 
perhaps due to an unmeasured intervening variable potentially associated with freedom threat 
perceptions (e.g., lack of perceived accountability towards the source), the interaction between 
reactance proneness and source domineeringness remains an important theoretical question for 
future research.  
An interaction between source domineeringness and issue involvement was revealed, 
such that freedom threat perceptions increased for the highly issue involved and decreased for 
those low in issue involvement. Despite not accounting for a significant change in the variance of 
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freedom threat perceptions, this interaction is a prime illustration of the potential of sources to 
act as heuristic cues in message processing (O'Keefe, 2012). Specifically, this interaction 
indicates that regardless of language forcefulness, the highly issue involved audience may be 
more sensitive to domineering sources, whereas the less issue involved audience might be 
inclined to dismiss source domineeringness. Why this interaction effect was specific to the 
context of water conservation is unknown; however, research by Attari (2014) comparing energy 
and water perceptions might provide a clue for differing responses towards energy versus water 
consumption. Specifically, Attari (2014) found that individuals have a more accurate grasp of 
their water use compared to their energy use, perhaps due to a more tangible relationship with 
water. It is possible for this tangibility to translate to a heightened perception of issue 
involvement with water compared to energy. More research looking at issue involvement and 
individual factors that predict message processing (e.g., self-monitoring, Snyder, 1979) ought to 
be examined in future studies, given the limited research looking at issue involvement and 
reactance proneness in general (e.g., Quick et al., 2011). 
A final contribution of this study was an examination of the relationship between VIT 
(Crano, 1995, 1997) and issue involvement (Petty & Cacioppo, 1979) motivated by the 
conceptual similarities and complementarity between both constructs. Specifically, issue 
involvement (Petty & Cacioppo, 1979) refers to one’s interest in an issue of personal relevance, 
and vested interest (Crano, 1995, 1997) refers to one’s involvement in the consequences of an 
issue. The current dissertation found that the salience of the consequences of energy and water 
consumption (e.g., energy emissions, water scarcity) was associated with issue involvement in 
energy and water conservation. A further examination of the items used to measure issue 
involvement and salience revealed that similarities in wording might explain the relations 
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between both constructs. The wording of these items indicates that one may be able to boost 
salience by highlighting the frequency of consequences (i.e., severity) and their likelihood (i.e., 
susceptibility). Future research may extend these findings with the use of ally theories that 
incorporate severity and susceptibility, like the EPPM (Witte, 1994). Future studies ought to test 
whether boosting salience in a message can indeed boost issue involvement, as well as the 
potential unintended effects of boosting salience (e.g., increasing threat).  
In addition to a consistent relationship between salience and issue involvement, unique 
relationships were revealed between immediacy and issue involvement in energy conservation, 
and between self-efficacy and issue involvement in water conservation. Although causal 
inferences cannot be made between these components, these findings start a conversation about 
potential involvement-boosting strategies. Can emphasizing immediacy increase issue 
involvement? According to Bolsen and Shapiro (2018), the use of disaster frames (Bolsen & 
Shapiro, 2018) holds may increase immediacy; however, would increasing immediacy through a 
disaster frame backfire in the form of increased threat? Additionally, could involvement in water 
conservation be boosted by enhancing self-efficacy? As a construct, self-efficacy is shared by 
several behavior change frameworks, including Bandura’s (1977, 1982) work and Azjen’s (i.e., 
perceived behavioral control, 1991) theory of planned behavior. Perhaps messages aimed at 
increasing the perceived behavioral control (Ajzen, 1991) could be used to empower individuals 
into becoming involved in conservation. These are questions that continued research can explore 
by complementing VIT and issue involvement with theories that share common constructs 
(Adame, Miller, & Moore, 2013) with diverse samples, in multiple environmental topics. 
In addition to the significant relationships between salience, immediacy, and self-efficacy 
with issue involvement, future research could address why stake and certainty were not 
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associated with issue involvement in the current study. Previous research by (Anker et al., 2010; 
Quick et al., 2016) failed to find support for certainty as a factor of vested interest in the context 
of organ donation, and Adame and colleagues’ (2013) model of vested interest in disaster 
preparedness consisted of solely certainty, salience and immediacy. Perhaps energy emissions 
and water scarcity are topics the population sampled feels uncertain about and lack stake in. 
College students in Illinois, many of whom are far removed from paying utility bills and from 
being affected by energy emissions or water scarcity, may be disconnected from the 
consequences of overconsuming these resources despite perceiving these consequences to be 
salient, immediate, and issues they could do something about. In all, there is much room for 
understanding how to best measure vested interest and how its components may be understood in 
light of complementary theories.  
Practical Implications 
The current findings have a host of pragmatic implications for persuasive message design 
and communication practice. The most practical outcomes of this dissertation are associated with 
source effects. Specifically, the positive relationship between source domineeringness and 
freedom threat perceptions in the context of energy conservation is worth highlighting. Prior to 
having a measure for psychological reactance and freedom threat, Pennebaker and Sanders 
(1976) conducted an experiment comparing whether an authoritative source (i.e., the Chief of 
Security, University Police) versus a low authoritative source (i.e., the Grounds Committee, 
University Police) would affect threat perceptions and result in reactance. Pennebaker and 
Sanders (1976) found that although perceptions of freedom threat differed by authority, 
compliance (or lack thereof) did not differ. Given the practical implications of identifying 
reactance effects involving source features, Pennebaker and Sanders (1976) brought attention to 
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the absence and need for studies in this area. Since Pennebaker and Sanders (1976), reactance 
research has overlooked the role of source features as antecedents of reactance in the past four 
decades (Song et al., 2018). More research should look at power and authority-related source 
features to aid practitioners in the selection of sources and endorsers. The current study indicated 
that, when it comes to advocating for energy conservation, campaign and program designers 
should avoid delivering messages through domineering sources. Based on the currently used 
measure of reactance, a domineering source is perceived as (a) oppressing, (b) bossy, (c) pushy, 
and (d) controlling. Given that no source is uniquely and completely domineering, and 
domineeringness is a matter of degree, it may be useful to survey the target population for 
perceived source domineeringness at the formative research stage of campaign design instead of 
choosing the source subjectively or waiting to evaluate the source post-exposure.  
In addition to the effects of source domineeringness on freedom threat perceptions, an 
unexpected interaction between forceful language and expertise on freedom threat perceptions 
was observed within the context of water conservation, such that high expertise coupled with 
forceful language was associated with increased freedom threat perceptions. This finding has 
paradoxical practical implications for the promotion of water conservation, as the source’s 
expertise would seem to be an exclusively freedom threat reducing feature. However, the current 
findings imply that practitioners ought to be careful when using expert sources, as their expertise 
may backfire if their language is perceived to be forceful. The reason behind the presence of this 
interaction only for water conservation is unknown; however, it is possible that a more material 
relationship with water recognized by Attari (2014) could translate to differences in freedom 
threat perceptions for water versus energy. Perhaps a more tangible relationship with water 
compared to energy may explain why an expert source using forceful language heightened 
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freedom threat perceptions. Until these relationships are explored further it may be wise for 
practitioners to plan for the language used by their expert sources cautiously and suggest the use 
of less forceful language, as recommended by (Kronrod et al., 2012), especially in regard to 
water conservation. A word of caution also goes to individual policy and advocacy planners, as 
passionate politicians and scientists are common de facto communicators due to their expertise 
(Pielke, 2007) and their passion for topics may backfire if it is perceived to be forceful.  
Finally, the current findings revealed implications for segmenting populations based on 
issue involvement. Specifically, findings revealed an interaction effect between issue 
involvement and source domineeringness on freedom threat perceptions within the context of 
water, such that increased source domineeringness resulted in greater freedom threat perceptions 
for highly involved individuals. This interaction suggests that it may be profitable to segment the 
target population based on issue involvement, as highly involved individuals may be overly 
sensitive to domineering sources promoting water conservation, compared to less issue involved 
individuals. Why this effect is present within the context of water conservation is unknown, but 
it may again have to do with a more tangible perception of water use proposed by Attari (2014). 
Perhaps the more material the resource, the more engaged one may feel with it. Unlike other 
previously studied contexts in which it may be unrealistic to segment based on involvement (e.g., 
assembling drink combinations for an alien versus oneself, Ghazali et al., 2018), segmenting the 
target audience based on issue involvement within the context of energy and water conservation 
is quite possible, as it is common for agencies like the EPA and local institutes like ISEE to 
survey public commitment to conservation in the form of pledges or volunteer behavior (e.g., 
Environmental Protection Agency, n.d.-b, n.d.-c; Institute for Sustainability, n.d.-a). Pledges or 
public declarations of commitment may aid practitioners and message designers in identifying 
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audience involvement, source selection, and as a result, enhance the likelihood of developing a 
holistic communication strategy.  
In addition to the main relationships and interactions explored, an examination of the 
relationship between VIT and issue involvement revealed consistent support for salience in the 
consequences of energy and water consumption (i.e., energy emissions and water scarcity) as a 
factor associated with issue involvement. The current findings indicated that it may be possible 
to boost issue involvement in conservation by boosting the salience of the consequences of 
energy and water consumption (i.e., energy emissions and water scarcity). Perhaps messages 
could remind individuals of the personal relevance of contributing to the release of energy 
emissions and water scarcity if they do not conserve energy and water, respectively. Additional 
research is needed to further explore the role of immediacy regarding energy emissions and self-
efficacy regarding water scarcity as predictors of energy and water conservation, as perhaps 
some factor in the nature of each resource may explain why immediacy was significantly 
associated with issue involvement in energy conservation whereas self-efficacy was significantly 
associated with issue involvement in water conservation. Although exploratory, the relationship 
between VIT and issue involvement revealed by these findings has the potential to aid message 
design as proposed by De Dominicis and colleagues (2014) by highlight salience, immediacy 
(i.e., of energy emissions), and self-efficacy (i.e., in water scarcity). A follow-up experimental 
message manipulation of these components could further establish the effects of these VIT 
components on issue involvement 
Limitations and Future Research 
The current dissertation had several limitations associated with the design of the stimuli, 
the source selection, and the sample selection. First, the chosen format for the message stimuli 
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was print to resemble messages currently delivered by the EPA and ISEE. Therefore, the current 
findings cannot be generalized to audio or video formats. Recent research by Lee and Cameron 
(2017) tested reactance to audiovisual messages and found that audiovisual gain-frame messages 
were associated with greater compliance in weight management than loss-frame messages. With 
a number of emerging environmental campaigns relying on videos to elicit emotions (e.g., Save 
Our Water Campaign, World Wildlife Fund, 2017, March 20) educate, and cue action (e.g., 
Colgate's Running Dry Campaign, Colgate US, 2019, January 28), more opportunities to study 
reactance in various formats are emerging. Continued research could build on the current 
dissertation by studying message and source features in audio and video formats.  
A second limitation of the current dissertation is associated with the selected method of 
investigation, a survey lab experiment followed by a delayed email survey. With this method, not 
only were participants cognizant of the purpose of the study but they were also expected to 
provide feedback about the message stimuli through the thought-listing exercise. The major 
downside of this method is that a controlled message exposure, which is common in scientific 
experiments, is not naturalistic (a threat to external validity). Therefore, these findings cannot be 
generalized to settings where participants would encounter these messages in their daily lives. 
Moreover, the use of self-response survey measures increases the possibility of obtaining 
socially desirable answers; however, no alternative data collection method is arguably more 
adequate and practical than a survey for asking individuals about their emotions and cognitions 
towards energy and water conservation messages. Additionally, the advantages of the survey 
method far outweigh its methodological limitations. The lab setting provided a controlled 
environment, which boosted internal validity and diminished disruptions, idle time, and the 
likelihood of task-switching (Reis & Gosling, 2010). Moreover, inclusion of a confidentiality 
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clause in the informed consent aimed to decrease the likelihood of obtaining socially desirable 
answers. Given that academic institutions regularly hold energy and water conservation 
competitions (e.g., Campus Conservation Nationals) and run campaigns (e.g., Illini Lights Out), 
continuing research would benefit from combining experimental survey methodology with a 
natural behavioral experiment (e.g., Petersen et al., 2015). 
A third limitation of the current dissertation was the selection of a convenience sample of 
university students compensated for their participation with course extra credit, which limits the 
generalizability of this study to other adult populations. Despite the inherent limitations of 
convenience samples, the explanatory value of the selected sample was justifiable, as the chosen 
student sample was most appropriate for the proposed experimental conditions, hypotheses, and 
research questions. The homogenous demographics and lifestyle of the student permitted 
controlled comparisons, and access to the student permitted seamless recruitment and message 
exposure procedures. A non-student population would have had far more diverse lifestyles and 
would have been more difficult to summon at a lab for a controlled setting. Additionally, the 
current study required source tailoring, and the student sample provided an opportunity to 
explore the effects of externally valid sources to tailor messages (i.e., EPA, ISEE, students). For 
a study looking to explain rather that predict phenomena, the use of a convenience sample is 
reasonable as long as the interest is in explaining underlying theoretical constructs and processes 
(Boster & Sherry, 2010), as is the case of the current dissertation. Future research could benefit 
from exploring the behavior of more diverse samples consuming energy and water in more 
diverse settings (e.g., urban singles, suburban families), and perhaps exposed to a wider diversity 
of sources.  
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Numerous avenues for future research logically flow from the current findings, the most 
obvious are related to the underexamined, yet pragmatic effects of source features as antecedents 
to reactance. Would the interactions with source trustworthiness, source expertise, and source 
domineeringness stand in the scrutiny of future replications of the currently proposed 
relationships? What other source features (e.g., likeability, goodwill) are worth considering in 
relation to reactance? Do source features sufficiently affect how individuals respond to print 
messages? And if they do, what are the long term effects of source on future appraisals and 
behavioral outcomes? Future research looking to provide practical source-related advice should 
continue to examine the role of source features in relation to reactance as an antecedent, as it is 
clear from the resulting interaction between source expertise and forceful language on perceived 
freedom threat perceptions that the effects of source and language combined may result in 
different appraisals of freedom threat than each feature separately.  
Continued research on the intersection reactance and the environment ought to consider 
different ways to frame freedom, and consequentially, how to frame freedom threat. For 
example, freedom can refer to freedom to consume, but it may also refer to from consequences 
or freedom to prevent undesirable outcomes (e.g., the release of noxious energy emission, water 
scarcity). Numerous leading social marketing campaigns (e.g., smoking cessation) and direct-to-
consumer marketing (e.g., birth control) have advertised freedom from consequences (i.e., 
financial burden of tobacco dependence, unplanned pregnancy) instead of promoting a behaviors 
or attitudes directly. Freedom from undesirable outcomes would not only be interesting, 
practical, and relevant in the current information environment, but also theoretically novel and 
worth exploring in relation to PRT.  
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A potentially useful theoretical lens with which to continue to examine source effects is 
expectancy violation theory (EVT, Burgoon et al., 1989; Burgoon & Hubbard, 2005), which 
proposes that individuals have predetermined communicative norms that may be violated in a 
positive or negative direction. According to (Zhang & Sapp, 2013), if a communicator oversteps 
the limits of what is acceptable for him or her to solicit, his or her appeal might violate 
expectations, lose legitimacy, and could lead to reactance. EVT would be a useful theoretical 
lens to further understand the interaction between source expertise and forceful language. Do 
experts lose legitimacy when using forceful language? Does forceful language delivered by an 
expert heighten freedom threat perceptions because it violates expectations about how expert 
sources should communicate? These are question for future inquiry with theoretical and 
pragmatic potential. 
Future environmental communication scholarship should continue to examine alternative 
individual variables involved in message processing, such as self-monitoring (Carpenter, Boster, 
& Andrews, 2013; Petty, Wheeler, & Bizer, 1999; Snyder, 1979). Among the most desirable yet 
most puzzling behaviors in conservation and environmental sustainability research is 
consumption self-monitoring through the use of feedback technology (Abrahamse et al., 2005; 
Hamilton, 1985; Hermsen, Frost, Renes, & Kerkhof, 2016), yet little research has examined the 
characteristics that would make an individual more or less likely to self-monitor despite the 
existence of a psychological measure of self-monitoring (Snyder, 1979). Self-monitoring is 
similar to impression-relevant involvement (Cho & Boster, 2005) in that the impression-relevant 
involved individual is overly concerned with how he or she looks to others, yet more nuanced in 
that it taps into the tendencies associated with self-presentation.   
 120 
High self-monitors are characterized by (a) an ability to identify and adapt to socially-
appropriate expectations, and (b) a concern with fitting in the social environment, which may 
result in differences between their private and public behaviors (DeBono, 1999). Low self-
monitors, in contrast, are less malleable to social expectations, do not seek to fit in, and due to 
these qualities, their public and private behaviors are quite consistent with each other. The 
difference between high- versus low-self monitors in regard to public versus private behavior 
seems quite relevant to conservation behaviors given the private versus public nature of 
conservation behaviors (e.g., showering versus watering the lawn). Over the years, research on 
self-monitoring has found that it is a useful individual difference variable in consumer 
psychology, showing that high self-monitors are vulnerable to advertising strategies (DeBono & 
Packer, 1991; Shavitt, Lowrey, & Han, 1992; Snyder & DeBono, 1985), particularly when 
strategies help the individual adopt a socially acceptable quality and display a socially acceptable 
image. High self-monitors are more likely to try a product (Snyder & DeBono, 1985) and rate it 
as superior when it helps them achieve a desired image (DeBono & Packer, 1991). 
Recent research has found that high self-monitors seek status in social environments 
(Fuglestad & Snyder, 2010),  are likely to help and seek status to manage their impressions 
(Kudret, Erdogan, & Bauer, 2019), make purchasing decisions that are extrinsically motivated 
(Shao, Grace, & Ross, 2019), and feel more confident in the appeals of attractive sources instead 
of expert sources (Evans & Clark, 2012). Additionally, scholars in the functional attitude 
paradigm argue that it is possible to strategically match messages to the attitude tendencies of 
high versus low self-monitors (Carpenter et al., 2013). For example, messages designed for high 
self-monitors in elite groups could use subtle appeals to the status of appearing eco-conscious, 
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rather than appealing intrinsic motivations for saving the planet. For the moment, self-monitoring 
is an absent but potentially useful predictor of environmental behavior.   
A final avenue for continuing research is reserved for campaign practitioners. Given the 
duration of conservation campaigns and programs, as well as the substantial resources that are 
invested in their creation, it behooves communication researchers and practitioners to be aware 
of the delayed attitude and intention changes associated with their communication strategies by 
testing for delayed effects (Gruder et al., 1978). Additionally, future research in the field of 
environmental communication could continue to examine perceptions of energy versus water 
conservation, as these resources are not only often targeted together in campaigns and 
interventions (see Petersen et al., 2015), but are increasingly dependent on each other (a 
relationship known as the energy-water nexus, Loureiro et al., 2014; Sokolow, Godwin, & Cole, 
2016). Studies that monitor the amount and frequency of consumption for both resources are 
better equipped to speak comprehensively about resource sustainability on an individual level. 
Energy and water conservation are areas of future research that will only increase in importance 
for environmental communication scholars, and at the same time, they are areas remarkably 
barren of them. 
Conclusion 
PRT can explain why persuasive campaign messages may fail to produce desirable 
outcomes, and the ELM has been instrumental for understanding message processing. The 
current dissertation relied on PRT to guide an examination of the effects of forceful language and 
source features (e.g., trustworthiness, expertise, and domineeringness) on freedom threat 
perceptions in the context of energy and water conservation. In addition to examining these 
relationships, the moderating role of individual difference variables – reactance proneness and 
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issue involvement – was explored with some support for their relationships with message and 
source features in the context of energy and water conservation. Additionally, relationships 
between VIT and issue involvement were probed for message design guidance.  
The previous chapters elaborated on the theory, methods, and results of this dissertation. 
Specifically, chapter 2 provided a summarized conceptualization and operationalization of PRT, 
described the measurement of critical theoretical constructs, overviewed previous research, and 
outlined the hypotheses and research questions proposed. Chapter 3 described the method and 
procedure of the current investigation, including the pilot study, the recruitment and survey 
procedures, the data collection and cleaning procedure, a description of participants sampled and 
messages used, and a review of the measures utilized in the survey. Chapter 4 reported on the 
pilot study, data screening, and the results of the hypothesis and research questions proposed. 
Finally, chapter 5 discussed the results, the theoretical and practical implications of these 
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APPENDIX A: STUDY MESSAGES 
EPA, Energy Conservation, Forceful Language (146 words) 
Stop wasting energy! 
A substantial amount of the energy we consume releases emissions into the atmosphere, and we 
are all responsible for their impact on our environment and public health. Conserving energy can 
reduce our impact. 
You must conserve energy wisely by doing the following:  
1. Never overheat or overcool your living space. Always lower your thermostat to below 68 
degrees (F) when cold or above 78 degrees (F) to save energy on heating or cooling. 
2. Never dry incomplete loads of laundry. Always wait until you can dry larger loads of 
laundry, or set the appropriate amount of time to save energy when using a dryer. 
3. Never leave the lights and fans on when you are not in the room. Always turn off all 
unnecessary lights and fans when leaving all rooms. 
Take action right away!  
Stop the denial and begin conserving energy today!  
EPA, Energy Conservation, Non-Forceful Language (150 words) 
Saving energy is a choice! 
A substantial amount of the energy we consume releases emissions into the atmosphere, and we 
are all responsible for their impact on our environment and public health. Conserving energy can 
reduce our impact. 
You can conserve energy wisely by doing the following: 
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1. Consider not overheating or overcooling your living space. Try setting your thermostat 
below 68 degrees (F) when cold or above 78 degrees (F) when warm to save energy on 
heating or cooling.   
2. Consider drying only full loads of laundry. Try waiting until you can dry larger loads of 
laundry, or set the appropriate amount of drying time to save energy when using a dryer.  
3. Consider not leaving the lights and fans on when you are not in the room. Try turning off 
all the lights and fans not being used. 
Every step counts! 
The choice to save energy is yours! 
ISEE, Energy Conservation, Forceful Language (146 words) 
Stop wasting energy! 
A substantial amount of the energy we consume releases emissions into the atmosphere, and we 
are all responsible for their impact on our environment and public health. Conserving energy can 
reduce our impact. 
You must conserve energy wisely by doing the following:  
1. Never overheat or overcool your living space. Always lower your thermostat to below 68 
degrees (F) when cold or above 78 degrees (F) to save energy on heating or cooling. 
2. Never dry incomplete loads of laundry. Always wait until you can dry larger loads of 
laundry, or set the appropriate amount of time to save energy when using a dryer. 
3. Never leave the lights and fans on when you are not in the room. Always turn off all 
unnecessary lights and fans when leaving all rooms. 
Take action right away!  
Stop the denial and begin conserving energy today!  
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ISEE, Energy Conservation, Non-Forceful Language (150 words) 
Saving energy is a choice! 
A substantial amount of the energy we consume releases emissions into the atmosphere, and we 
are all responsible for their impact on our environment and public health. Conserving energy can 
reduce our impact. 
You can conserve energy wisely by doing the following: 
1. Consider not overheating or overcooling your living space. Try setting your thermostat 
below 68 degrees (F) when cold or above 78 degrees (F) when warm to save energy on 
heating or cooling.   
2. Consider drying only full loads of laundry. Try waiting until you can dry larger loads of 
laundry, or set the appropriate amount of drying time to save energy when using a dryer.  
3. Consider not leaving the lights and fans on when you are not in the room. Try turning off 
all the lights and fans not being used. 
Every step counts! 
The choice to save energy is yours! 
Student, Energy Conservation, Forceful Language (146 words) 
Stop wasting energy! 
A substantial amount of the energy we consume releases emissions into the atmosphere, and we 
are all responsible for their impact on our environment and public health. Conserving energy can 
reduce our impact. 
You must conserve energy wisely by doing the following:  
1. Never overheat or overcool your living space. Always lower your thermostat to below 68 
degrees (F) when cold or above 78 degrees (F) to save energy on heating or cooling. 
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2. Never dry incomplete loads of laundry. Always wait until you can dry larger loads of 
laundry, or set the appropriate amount of time to save energy when using a dryer. 
3. Never leave the lights and fans on when you are not in the room. Always turn off all 
unnecessary lights and fans when leaving all rooms. 
Take action right away!  
Stop the denial and begin conserving energy today!  
Student, Energy Conservation, Non-Forceful Language (150 words) 
Saving energy is a choice! 
A substantial amount of the energy we consume releases emissions into the atmosphere, and we 
are all responsible for their impact on our environment and public health. Conserving energy can 
reduce our impact. 
You can conserve energy wisely by doing the following: 
1. Consider not overheating or overcooling your living space. Try setting your thermostat 
below 68 degrees (F) when cold or above 78 degrees (F) when warm to save energy on 
heating or cooling.   
2. Consider drying only full loads of laundry. Try waiting until you can dry larger loads of 
laundry, or set the appropriate amount of drying time to save energy when using a dryer.  
3. Consider not leaving the lights and fans on when you are not in the room. Try turning off 
all the lights and fans not being used. 
Every step counts! 
The choice to save energy is yours! 
Energy Conservation Control Message (117 words) 
Let’s talk about energy conservation! 
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A substantial amount of the energy we consume releases emissions into the atmosphere, and we 
are all responsible for their impact on our environment and public health. Conserving energy can 
reduce our impact. 
What is energy conservation? 
Energy conservation comprises the strategies and behaviors devised to reduce energy 
consumption and its impact on the environment and public health.  
Individual and household factors that influence energy conservation can include habits, 
household size, and income.  
Solutions, such as wind and solar energy, as well as efficient technologies and appliances can aid 
conservation efforts.  
Sustainable strategies for energy consumption combine conservation behavior with the use of 
efficient technology.  
Many sustainable solutions are in the horizon! 
EPA, Water Conservation, High Forceful Language (132 words) 
Stop wasting water! 
Water is a valuable resource, yet it is scarce, and we are all responsible for preserving it to 
protect the environment and public health. Conserving water can preserve our supply. 
You must conserve water wisely by doing the following: 
1. Never flush the toilet more than necessary. Always cut back on water waste by limiting 
the number of times you flush the toilet. 
2. Never wash incomplete loads of laundry. Always wait until you can wash larger loads of 
laundry, or use the appropriate water-level settings to save water when using a washing 
machine. 
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3. Never waste water in the shower. Always limit your showering time to less than 5 
minutes to save water when you shower. 
Take action right away! 
Stop the denial, and begin conserving water today! 
EPA, Water Conservation, Non-Forceful Language (125 words) 
Saving water is a choice! 
Water is a valuable resource, yet it is scarce, and we are all responsible for preserving it to 
protect the environment and public health. Conserving water can preserve our supply. 
You can conserve water wisely by doing the following: 
1. Consider flushing the toilet less. Try cutting back on unnecessary water waste by limiting 
the number of times you flush the toilet. 
2. Consider washing only full loads of laundry. Try waiting until you can wash larger loads 
of laundry, or use the appropriate water-level settings to save water when using a 
washing machine. 
3. Consider taking shorter showers. Try limiting your shower time to less than 5 minutes 
when possible to save water when you shower. 
Every step counts! 
The choice to save water is yours! 
ISEE, Water Conservation, High Forceful Language (132 words) 
Stop wasting water! 
Water is a valuable resource, yet it is scarce, and we are all responsible for preserving it to 
protect the environment and public health. Conserving water can preserve our supply. 
You must conserve water wisely by doing the following: 
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4. Never flush the toilet more than necessary. Always cut back on water waste by limiting 
the number of times you flush the toilet. 
5. Never wash incomplete loads of laundry. Always wait until you can wash larger loads of 
laundry, or use the appropriate water-level settings to save water when using a washing 
machine. 
6. Never waste water in the shower. Always limit your showering time to less than 5 
minutes to save water when you shower. 
Take action right away! 
Stop the denial, and begin conserving water today! 
ISEE, Water Conservation, Non-Forceful Language (125 words) 
Saving water is a choice! 
Water is a valuable resource, yet it is scarce, and we are all responsible for preserving it to 
protect the environment and public health. Conserving water can preserve our supply. 
You can conserve water wisely by doing the following: 
4. Consider flushing the toilet less. Try cutting back on unnecessary water waste by limiting 
the number of times you flush the toilet. 
5. Consider washing only full loads of laundry. Try waiting until you can wash larger loads 
of laundry, or use the appropriate water-level settings to save water when using a 
washing machine. 
6. Consider taking shorter showers. Try limiting your shower time to less than 5 minutes 
when possible to save water when you shower. 
Every step counts! 
The choice to save water is yours! 
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Student, Water Conservation, High Forceful Language (132 words) 
Stop wasting water! 
Water is a valuable resource, yet it is scarce, and we are all responsible for preserving it to 
protect the environment and public health. Conserving water can preserve our supply. 
You must conserve water wisely by doing the following: 
7. Never flush the toilet more than necessary. Always cut back on water waste by limiting 
the number of times you flush the toilet. 
8. Never wash incomplete loads of laundry. Always wait until you can wash larger loads of 
laundry, or use the appropriate water-level settings to save water when using a washing 
machine. 
9. Never waste water in the shower. Always limit your showering time to less than 5 
minutes to save water when you shower. 
Take action right away! 
Stop the denial, and begin conserving water today! 
Student, Water Conservation, Non-Forceful Language (125 words) 
Saving water is a choice! 
Water is a valuable resource, yet it is scarce, and we are all responsible for preserving it to 
protect the environment and public health. Conserving water can preserve our supply. 
You can conserve water wisely by doing the following: 
7. Consider flushing the toilet less. Try cutting back on unnecessary water waste by limiting 
the number of times you flush the toilet. 
 166 
8. Consider washing only full loads of laundry. Try waiting until you can wash larger loads 
of laundry, or use the appropriate water-level settings to save water when using a 
washing machine. 
9. Consider taking shorter showers. Try limiting your shower time to less than 5 minutes 
when possible to save water when you shower. 
Every step counts! 
The choice to save water is yours! 
Water Conservation Control Message (115 words) 
Let’s talk about water conservation! 
Water is a valuable resource, yet it is scarce, and we are all responsible for preserving it to 
protect the environment and public health. Conserving water can preserve our supply. 
What is water conservation? 
Water conservation broadly comprises the strategies and behaviors devised to reduce water 
consumption and its impact on the environment and public health. 
Individual and household factors that influence water conservation can include habits, household 
size, and income.  
Solutions, such as rainwater harvesting and desalination, as well as efficient technologies and 
appliances can aid conservation efforts.  
Sustainable strategies for water consumption combine conservation behavior with the use of 
efficient technology.  
Many sustainable solutions are in the horizon! 
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APPENDIX B: STUDY MEASURES 
Energy Curtailment habits (see Fielding et al., 2012; 1 = strongly disagree to 5 = strongly agree) 
Please indicate how often you perform the following behaviors. Think of your behavior in the 
past month. 
1. I always set the temperature to below 68 degrees (F) when it is cold or above 78 degrees 
(F) when it is warm to save energy on heating or cooling. 
2. I always dry full loads of laundry to save energy. 
3. I always turn off unnecessary lights and fans to save energy. 
4. I always remind others to set the temperature to below 68 degrees (F) when it is cold or 
above 78 degrees (F) when it is warm to save energy on heating or cooling. 
5. I always remind others to dry full loads of laundry to save energy. 
6. I always remind others to turn off unnecessary lights and fans to save energy. 
Water Curtailment habits (see Fielding et al., 2012; 1 = strongly disagree to 5 = strongly agree) 
Please indicate how often you perform the following behaviors. Think of your behavior in the 
past month. 
1. I always limit the number of times I flush the toilet to save water. 
2. I always wash only full loads of laundry to save water.  
3. I always limit my shower time to less than 5 minutes to save water. 
4. I always remind others to limit the number of times they flush the toilet to save water. 
5. I always remind others to wash only full loads of laundry to save water. 
6. I always remind others to limit their shower time to less than 5 minutes to save water. 
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Vested Interest (see Anker et al., 2010; 1 = strongly disagree to 5 = strongly agree; Quick et al., 
2016). Items excluded in the final scale for the energy conservation sample were marked with an 
(a), and items excluded in the final scale for the water conservation sample were marked with a 
(b). 
(Energy emissions defined) Energy emissions include greenhouse gases that are released into the 
atmosphere, such as carbon dioxide, methane, and other gases.  
(Water emissions defined) Water scarcity can mean a physical lack or shortage of water, or lack 
of access to the supply of water.  
Please indicate your agreement with the following statements about energy emissions/water 
scarcity. 
Stake 
Any steps I take to prevent energy emissions/water scarcity would ... 
1. … make me feel good about myself. 
2. … be supported by my friends (b). 
3. … improve public health. 
4. … improve the environment. 
5. … (reverse coded) be uncomfortable for me (a, b). 
6. … (reverse coded) be inconvenient for me (a, b).  
Salience 
Please indicate your agreement with the following statements. 
1. I frequently spend time thinking about energy emissions/water scarcity. 
2. I spend a lot of time considering the issue of energy emissions/water scarcity. 
3. The topic of energy emissions/water scarcity is often on my mind. 
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4. I care a great deal about energy emissions/water scarcity. 
5. I am concerned about energy emissions/water scarcity (a, b). 
6. Energy emissions/water scarcity is a prominent issue (a, b). 
Immediacy 
Any steps I take to prevent energy emissions/water scarcity would ...     
1. … have an immediate impact on public health. 
2. … immediately improve the environment. 
3. … soon be necessary (a, b). 
4. … have an immediate impact on my life (a, b). 
5. … have an immediate impact on my community. 
Certainty 
Any steps I take to prevent energy emissions/water scarcity would ...     
1. … certainly improve public health. 
2. … be guaranteed to improve the environment (b). 
3. … certainly affect me (a). 
4. … likely affect my community. 
Self-Efficacy 
Please indicate your agreement with the following statements. 
1. I am able to overcome any discomfort I might experience in order to help prevent energy 
emissions/water scarcity. 
2. Taking steps to prevent energy emissions/water scarcity would be easy for me. 
3. I am able to overcome any negative feelings I might have about preventing energy 
emissions/water scarcity. 
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4. Taking steps to reduce energy emissions/water scarcity would be convenient for me. 
5. I have the knowledge required to help reduce energy emissions/water scarcity (a, b). 
6. I can help reduce energy emissions/water scarcity effectively (a, b). 
Issue Involvement (see Quick & Stephenson, 2007a; 1 = strongly disagree to 5 = strongly agree). 
Items excluded in the final scale for the energy conservation sample were marked with an (a), 
and items excluded in the final scale for the water conservation sample were marked with a (b). 
1. I think about energy/water conservation a great deal. 
2. Energy/Water conservation is a personally relevant topic for me. 
3. I think about energy/water conservation often. 
4. I find myself bringing up energy/water conservation in casual conversation. 
5. Energy/Water conservation is important to me. 
6. Energy/Water conservation is a high priority for me. 
7. (Reverse coded) I don’t care about energy/water conservation (a, b). 
8. When energy/water conservation comes up in conversation, I pay attention. 
9. (Reverse coded) Energy/Water conservation is never at the top of my mind (a, b). 
Source Appraisal (see LaVoie et al., 2017; 1 = strongly disagree to 5 = strongly agree; 
McCroskey, 1966; Miller et al., 2007). Items excluded in the final scale for the energy 
conservation sample were marked with an (a), and items excluded in the final scale for the water 
conservation sample were marked with a (b). 
As a source of energy/water conservation information, the Environmental Protection Agency 
(EPA)/the Institute for Sustainability, Energy, and Environment (ISEE)/University of Illinois 




1. … expert. 
2. … knowledgeable. 
3. … qualified. 
Trustworthiness scale 
1. … nice. 
2. … good-natured. 
3. … pleasant. 
4. … honest. 
5. … good. 
6. … valuable. 
7. … trustworthy. 
Domineeringness scale 
1. … domineering (a). 
2. … authoritarian (a, b). 
3. … oppressing. 
4. … bossy. 
5. … pushy (b). 
6. … controlling. 
7. … lenient (a, b). 
8. …submissive (a, b). 
Reactance Proneness (see Hong & Faedda, 1996; 1 = strongly disagree to 5 = strongly agree) 
1. Regulations trigger a sense of resistance in me. 
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2. I find contradicting others stimulating. 
3. When something is prohibited, I usually think, “that’s exactly what I am going to do.” 
4. I consider advice from others to be an intrusion. 
5. I become frustrated when I am unable to make free and independent decisions. 
6. It irritates me when someone points out things that are obvious to me. 
7. I become angry when my freedom of choice is restricted.  
8. Advice and recommendations usually induce me to do just the opposite. 
9. I resist the attempts of others to influence me. 
10. It makes me angry when another person is held up as a model for me to follow. 
11. When someone forces me to do something, I feel like doing the opposite. 
[Message Stimuli] See Appendix A for the complete message stimuli  
State Reactance 
1. Thought Listing (see Petty & Cacioppo, 1986b; 1 = strongly disagree to 5 = strongly 
agree) 
We are interested in the thoughts you had while reading the previous water conservation 
message. 
In the boxes below, please write down everything that passed through your mind while 
reading the previous message.  
Use one box per thought. Don't worry about spelling, punctuation, or writing in complete 
sentences. You may advance to the next page after 60 seconds have elapsed. 
2. Thought Coding 
We would like to know how you would classify your thoughts.  
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We would like to know if you would consider your thoughts to be relevant (i.e., about the 
message you read) or irrelevant (i.e., not about the message you read). 
We would like to know if you would consider your thoughts to be favorable (i.e., positive 
or in agreement with the message you read), unfavorable (i.e., negative or in 
disagreement with the message you read), or neutral (i.e., neither positive or negative, 
nor in agreement or disagreement with the message you read).  
For the thoughts you listed, please categorize how you would describe each thought 
below. 
3. Anger (see Dillard & Peck, 2001; 1 = strongly disagree to 5 = strongly agree) 
While viewing this message, I felt … 
a. … angry. 
b. … annoyed. 
c. … irritated. 
d. … aggravated. 
4. Negative Cognitions (see Quick et al., 2015; 1 = strongly disagree to 5 = strongly agree) 
The thoughts I had while reading this message were mostly … 
a. … unfavorable. 
b. … negative. 
c. … bad. 
Freedom Threat (see Quick, 2012; 1 = strongly disagree to 5 = strongly agree; Quick & 
Considine, 2008; Quick, Kam, Morgan, Montero Liberona, & Smith, 2014) 
The energy/water conservation message I just saw … 
1. … tried to make a decision for me.  
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2. … tried to pressure me. 
3. … threatened my freedom to choose. 
4. … tried to manipulate me. 
Attitudes Toward Conservation (see Fishbein & Ajzen, 2011; 1 = strongly disagree to 5 = 
strongly agree) 
Taking steps to conserve energy/water would …  
1. … be good for society in general. 
2. … be beneficial for society in general. 
3. … be good for me. 
4. … be beneficial to me. 
5. … make me feel like I did the right thing. 
6. … help me feel good about myself. 
Intentions to Conserve (see Fishbein & Ajzen, 2011; 1 = strongly disagree to 5 = strongly agree) 
During the next month, 
1. I intend to take steps to conserve energy/water on a daily basis. 
2. I will take steps to conserve energy/water every day. 
3. I would be willing to take steps each day to conserve energy/water. 
Demographic and lifestyle questions  
Age What is your age? (Enter in numbers) [open-ended] 
SexGender How do you identify? 
• Male 
• Female 
• Other. Please indicate your identity: [open-ended] 
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• Prefer not to say 
Race/Ethnicity How would you describe your race/ethnicity? (select all that apply) 
• American Indian or Alaskan Native 
• Asian or Asian American 
• Black or African origin 
• Hispanic, Latinx, or Spanish origin 
• White or Caucasian 
• Other. Please indicate [open-ended] 
• Prefer not to say 




• Other [open-ended] 
• Prefer not to say 





• Graduate student 
• Other. Specify [open-ended] 




• Do not know 
• Other [open-ended] 
Water bill Do you pay your own water bill? 
• Yes 
• No 
• Do not know 
• Other [open-ended] 
Housing Please indicate where you currently live on- or off-campus [drop-down box] 
Housemates Please provide the number of individuals living with you with whom you share your 
living space (alone = 0, 1 roommate = 1, 2 housemates = 2, etc.) 
 
 
